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Abstract
The transition into Kindergarten is a critical time for children’s development—
children’s patterns of academic development and engagement with school often start in
Kindergarten and persist throughout their academic careers. This is a developmental
period that is marked by many changes in children’s lives, and therefore it is not a
surprise that many children struggle during this transition. These struggles are more
common for children who are living in poverty, and although there have been national
initiatives to address opportunity gaps in access to early education, investigations into the
effectiveness of these programs in promoting children’s Kindergarten development have
shown mixed results. It is therefore essential to identify the types of early education
experiences that are effective in supporting children in having a smooth Kindergarten
transition.
This dissertation presents and evaluates six theoretical frameworks that can be
used to understand the Kindergarten transition. The school readiness approach to the
Kindergarten transition focuses on the ways in which children’s Kindergarten-entry skills
can lead to their own development during Kindergarten. The Pre-K launch model
examines the role of high-quality Pre-K in boosting children’s school readiness, and
subsequently their development during Kindergarten. The classroom quality perspective
describes the supportive qualities of Kindergarten classrooms that may aid in children’s
development across this transition. The continuity perspective shows that support for
continuous high-quality instruction between Pre-K and Kindergarten systems may
promote children’s growth. The buffer/compensation model proposes that children with
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higher-quality Pre-K experiences are more resilient to the effects of lower-quality
Kindergarten. Finally, the consistency model suggests that alignment of quality between
Pre-K and Kindergarten may be beneficial for children regardless of whether that
alignment represents high quality instructional practices.
Each of these perspectives provides valuable insight into the Kindergarten
transition; however, these theoretical perspectives have not been studied simultaneously
to determine the extent to which all may play a role in children’s development during the
Kindergarten transition, particularly the development of children who are living in
poverty. The current study used data from the National Center for Early Development
and Learning’s Multi-State Pre-kindergarten Study (NCEDL; Early et al., 2005) to chart
children’s experiences in their Pre-K and Kindergarten classes to determine whether there
are qualities of children’s experiences before and throughout the Kindergarten transition
that support their development during Kindergarten, and evaluated the extent to which
these patterns support these major theoretical perspectives.
The study found that children’s Kindergarten-entry skills were the best predictors
of their end-of-Kindergarten outcomes, showing support for the school readiness
perspective. In the domain of instructional support, children’s concurrent classroom
experiences predicted their academic outcomes during a given year, showing support for
the classroom quality framework. In the domain of emotional support, statistical effects
of Kindergarten emotional support on children’s outcomes were seen only under
conditions in which Pre-K emotional support had also been high, showing conditional
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support for the continuity model. Consistency of children’s emotional support, when
controlling for quality, was negatively related to their social and emotional development,
indicating that consistent emotional support alone is not beneficial without taking into
account the quality of that emotional support. Associations between Pre-K quality and
children’s Kindergarten development were not translated through boosts in school
readiness, indicating that while Pre-K experiences do matter for children’s development
during the Kindergarten transition, that relationship is not best described through a launch
model. And finally, any benefits of higher quality emotional and instructional
interactions during both Pre-K and Kindergarten were largely concentrated in the group
of children who were not living in poverty, while higher Pre-K quality was at times
related to lower Kindergarten outcomes for children who were living in poverty.
Implications for future research and policy are discussed.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

iv

Acknowledgements
Many thanks are due to the amazing team of people that helped bring this project
to life. First, thank you to my advisor, Dr. Andy Mashburn, whose passion for early
education showed me what kind of path I wanted to walk and what kind of research I
wanted to do. This project is the result of years of thought and work on both of our parts
and could not have happened without his unflagging support. Many thanks are also in
order for my committee members, Drs. Kindermann, Skinner, and Burk, whose insight
and support have been invaluable to me. The Developmental Science and Education
team at Portland State University, both graduate students and professors, have been a
consistent inspiration and source of learning for me as I worked on this project. Thank
you to Peg Burchinal for her work on the NCEDL and her willingness to share data. And
last, but not least, thank you to my family and friends for supporting my education at
every step throughout my life.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

Table of Contents
Abstract
Acknowledgments
List of Tables
List of Figures
Chapter One: Problem Statement
Chapter Two: Literature Review
The Kindergarten Transition
The Kindergarten Transition: Which Outcomes Matter?
Fostering Development through the Kindergarten Transition
School Readiness Perspective
Classroom Quality Perspective
P3 Initiatives and the Continuity Perspective
Summary
Chapter Three: Theoretical Models
1. School Readiness Model
2. Pre-K Launch Model
3. Classroom Quality Model
4. Continuity Model
5. Buffer/Compensation Model
6. Consistency Model
Summary
Chapter Four: Current Study
Research Question One: Support for Theoretical Models
Research Question Two: Theoretical Models and Poverty
Planned Follow-Ups: Dimensions of Quality
Chapter Five: Method
Dataset
Participants
Measures
Chapter Six: Results
Preliminary Analyses
Research Question One
Research Question Two
Planned Follow-Ups
Chapter Seven: Discussion
Summary of Results: Theoretical Models
Summary of Results: Synthesizing and Comparing Models
Strengths and Limitations
Implications and Future Directions
References
Appendix: Equations and Interpretation of Regression Terms

i
iv
vi
ix
1
12
13
19
23
24
37
54
73
76
80
83
88
92
97
104
109
111
116
134
137
141
141
143
145
150
150
158
175
202
203
203
215
224
235
241
250

v

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

vi

List of Tables
Table 1. Hypotheses for Continuity Model
125
Table 2. Hypotheses for Buffer/Compensation Model
127
Table 3. Hypotheses for Consistency Model—no Classroom Quality Effects
131
Table 4. Hypotheses for Consistency Model—with Classroom Quality Effects
132
Table 5. Child and Family Characteristics
144
Table 6. Means, Standard Deviations, and Correlations among Student Outcomes 152
Table 7. Means, Standard Deviations, and Correlations among Measures of
152
Classroom Quality
Table 8. Selection Effects
153
Table 9. End-of-Kindergarten Means for Quality Categories, Emotional Support 155
Table 10. Fall-Spring Difference Scores for Quality Categories, Emotional
155
Support
Table 11. End-of-Kindergarten Means for Quality Categories, Classroom
156
Organization
Table 12. Fall-Spring Difference Scores for Quality Categories, Classroom
157
Organization
Table 13. End-of-Kindergarten Means for Quality Categories, Instructional
158
Support
Table 14. Fall-Spring Difference Scores for Quality Categories, Instructional
158
Support
Table 15. School Readiness Model
159
Table 16. Pre-K Launch Model: Emotional Support and End-of-KG Outcomes 160
Table 17. Pre-K Launch Model: Classroom Organization and End-of-KG
160
Outcomes
Table 18. Pre-K Launch Model: Instructional Support and End-of-KG
161
Outcomes
Table 19. Pre-K Launch Model: Emotional Support and KG Development
161
Table 20. Pre-K Launch Model: Classroom Organization and KG Development 162
Table 21. Pre-K Launch Model: Instructional Support and KG Development
162
Table 22. Classroom Quality Model: Emotional Support and End-of-KG
163
Outcomes
Table 23. Classroom Quality Model: Classroom Organization and End-of-KG
163
Outcomes
Table 24. Classroom Quality Model: Instructional Support and End-of-KG
164
Outcomes
Table 25. Classroom Quality Model: Emotional Support and KG Development 165
Table 26. Classroom Quality Model: Classroom Organization and KG
165
Development
Table 27. Classroom Quality Model: Instructional Support and KG Development 165
Table 28. Cumulative Models: Emotional Support and End-of-KG Outcomes
167
Table 29. Cumulative Models: Classroom Organization Support and End-of-KG 167
Outcomes

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION
Table 30. Cumulative Models: Instructional Support and End-of-KG Outcomes
Table 31. Cumulative Models: Emotional Support and KG Development
Table 32. Cumulative Models: Classroom Organization Support and KG
Development
Table 33. Cumulative Models: Instructional Support and KG Development
Table 34. Consistency Model: Emotional Support and End-of-KG Outcomes
Table 35. Consistency Model: Classroom Organization and End-of-KG
Outcomes
Table 36. Consistency Model: Instructional Support and End-of-KG Outcomes
Table 37. Consistency Model: Emotional Support and KG Development
Table 38. Consistency Model: Classroom Organization and KG Development
Table 39. Consistency Model: Instructional Support and KG Development
Table 40. Poverty and School Readiness Model
Table 41. Poverty and the Pre-K Launch Model: Emotional Support,
End-of-KG Outcomes
Table 42. Poverty and the Pre-K Launch Model: Classroom Organization,
End-of-KG Outcomes
Table 43. Poverty and the Pre-K Launch Model: Instructional Support,
End-of-KG Outcomes
Table 44. Poverty and the Pre-K Launch Model: Emotional Support, KG
Development
Table 45. Poverty and the Pre-K Launch Model: Classroom Organization, KG
Development
Table 46. Poverty and the Pre-K Launch Model: Instructional Support, KG
Development
Table 47. Poverty and the Classroom Effects Model: Emotional Support,
End-of-KG Outcomes
Table 48. Poverty and the Classroom Effects Model: Classroom Organization,
End-of-KG Outcomes
Table 49. Poverty and the Classroom Effects Model: Instructional Support,
End-of-KG Outcomes
Table 50. Poverty and the Classroom Effects Model: Emotional Support,
KG Development
Table 51. Poverty and the Classroom Effects Model: Classroom Organization,
KG Development
Table 52. Poverty and the Classroom Effects Model: Instructional Support,
KG Development
Table 53. Poverty and Cumulative Models: Emotional Support, End-of-KG
Outcomes
Table 54. Poverty and Cumulative Models: Classroom Organization Support,
End-of-KG Outcomes
Table 55. Poverty and Cumulative Models: Instructional Support, End-of-KG
Outcomes
Table 56. Poverty and Cumulative Models: Emotional Support, KG

vii
168
170
171
171
173
174
174
174
175
175
176
177
178
178
180
181
181
183
183
184
185
185
186
189
190
191
192

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION
Development
Table 57. Poverty and Cumulative Models: Classroom Organization Support,
KG Development
Table 58. Poverty and Cumulative Models: Instructional Support, KG
Development
Table 59. Poverty and the Consistency Model: Emotional Support, End-of-KG
Outcomes
Table 60. Poverty and the Consistency Model: Classroom Organization,
End-of-KG Outcomes
Table 61. Poverty and the Consistency Model: Instructional Support,
End-of-KG Outcomes
Table 62. Poverty and the Consistency Model: Emotional Support, KG
Development
Table 63. Poverty and the Consistency Model: Classroom Organization, KG
Development
Table 64. Poverty and the Consistency Model: Instructional Support, KG
Development
Table 65. Patterns for the Emotional Support Domain
Table 66. Patterns for the Classroom Organization Domain
Table 67. Patterns for the Instructional Support Domain

viii

193
194
195
196
196
199
200
200
204
204
205

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

ix

List of Figures
Figure 1. Launch Model
Figure 2. Classroom Quality Model
Figure 3. Continuity Model
Figure 4. Buffer/Compensation Model
Figure 5. Consistency Model
Figure 6. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten
PPVT
Figure 7. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten
OWLS
Figure 8. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten
Applied Problems
Figure 9. Pre-K and Kindergarten Emotional Support and OWLS Development
Figure 10. Pre-K and Kindergarten Emotional Support and Social Competence
Development
Figure 11. Poverty and Pre-K Emotional Support and End-of-Kindergarten
OWLS
Figure 12. Poverty and Pre-K Classroom Organization and End-of-Kindergarten
OWLS
Figure 13. Poverty and Pre-K Classroom Organization and End-of-Kindergarten
Applied Problems
Figure 14. Poverty and Pre-K Emotional Support and OWLS Development
Figure 15. Poverty and Pre-K Classroom Organization and OWLS Development
Figure 16. Poverty and Kindergarten Emotional Support, OWLS Development
Figure 17. Poverty and Kindergarten Classroom Organization, OWLS
Development
Figure 18. Poverty and Kindergarten Classroom Organization, Problem Behavior
Development
Figure 19. Poverty and Kindergarten Instructional Support, PPVT Development
Figure 20. Poverty and Emotional Support Consistency, End-of-Kindergarten
OWLS
Figure 21. Poverty and Classroom Organization Consistency,
End-of-Kindergarten PPVT
Figure 22. Poverty and Classroom Organization Consistency, End-of-KG OWLS
Figure 23. Poverty and Classroom Organization Consistency, End-of-KG
Applied Problems
Figure 24. Poverty and Emotional Support Consistency, OWLS Development
Figure 25. Poverty and Classroom Organization Consistency, OWLS
Development

86
91
96
102
106
168
169
169
172
172
179
179
180
182
182
186
187
187
188
197
197
198
198
201
201

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

1

Chapter One
Problem Statement
The mission statement of the United States’ Department of Education is “to
promote student achievement and preparation for global competitiveness by fostering
educational excellence and ensuring equal access.” (Department of Education, 2017) To
achieve this mission, the department’s goals include supporting students in seeking
college degrees that will lead to productive careers, promoting students’ graduation from
high school, investing in high quality preschools, and supporting students’ development
of knowledge throughout their academic careers (Department of Education, 2017).
However, evidence suggests that these goals are not being met equally for
children of all economic backgrounds. By the time they reach the end of their school
years, children who are living in poverty are less likely than their peers to complete high
school and enter college, and are more likely to exhibit externalizing behavior problems,
struggle with school attendance and attentiveness, and even become arrested (Farkas,
2011). Researchers, educators, and policy-makers who are invested in the success of all
children have examined the school system to identify in which places the existing system
may not be effectively supporting these children, and a great deal of work exists in both
research and practical settings to address this educational inequity at all ages and in many
different contexts.
As researchers have examined gaps in educational attainment at all levels of the
school system, it has become clear that this is not an issue that is purely confined to the
formal, k-12 educational system. Children who are growing up in poverty are more
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likely than their peers to enter Kindergarten lacking academic and social skills that
promote early learning in the classroom (Reardon, 2011; Duncan & Magnuson, 2011; Zill
& West, 2001), indicating that this concerning pattern of academic inequity begins at a
young age, before children ever enter the system of formal education.
These educational disparities at the entry point to formal education are
particularly troubling given research that indicates that children’s adjustment to school
during their Kindergarten year sets the stage for their future academic success.
Children’s earliest patterns of academic achievement and school behaviors are likely to
persist throughout their school careers (Duncan & Magnuson, 2011; Farkas, 2011;
Connolly & Olson, 2012), meaning that children who struggle during the transition into
Kindergarten are at risk for continued struggles as they grow within the school system.
In the case of children who are growing up in poverty, this means that early SESassociated gaps in academic and social skills can translate into adjustment difficulties at
Kindergarten entry, which may then pave the way for future academic struggles (Duncan
& Magnuson, 2011; Farkas, 2011).
However, the body of research on children’s adjustment to Kindergarten also
shows that the Kindergarten transition may be a leverage point at which schools are able
to break some of these cycles. Studies have shown that when teachers use transition
practices designed to promote children’s smooth transitions to Kindergarten, children
develop greater academic skills and social competence by the end of the Kindergarten
year, and that this pattern is especially true for children who are living in poverty
(Schulting, Malone, & Dodge, 2005, LoCasale-Crouch, Mashburn, Downer, & Pianta,
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2008)—in other words, in classrooms that provide extra support during the Kindergarten
transition, there is less of an achievement gap by the end of Kindergarten between
children living in poverty and their peers from families with higher socioeconomic
statuses.
Despite the importance of support during the Kindergarten transition in promoting
children’s equitable educational outcomes, understanding how to best support children
across this transition is difficult in practice, in part because of the set of experiences that
make this time a transition—children experience a great deal of upheaval as they move
from one educational setting (e.g. home settings, family-based care, Head Start, or private
preschool) into a new educational setting (a Kindergarten classroom) with new rules, new
expectations, new classmates, new curricula, and new teachers (Rimm-Kaufmann &
Pianta, 2000). Furthermore, the settings in which children develop prior to Kindergarten
are housed within different larger systems than are Kindergarten classrooms (e.g. Head
Start is a part of the U.S. Department of Health and Human Services, while Kindergarten
is part of the U.S. Department of Education), and each of these systems may have
different agendas, norms and goals. With this in mind, deciding how to structure these
systems to provide an optimal fit for children from all economic backgrounds as they
move from early childhood settings into Kindergarten is no small task.
Given the importance of this developmental period, as well as the complexities
inherent in this transition, a question has emerged for researchers, practitioners, and
policy-makers in early education: how can we structure our educational systems to best
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support children from all economic backgrounds in having a successful kindergarten
year? Different lines of research have approached this question in different ways.
Solution 1: School Readiness and Early Education. One way researchers have
attempted to answer this question is by focusing on the ways in which children’s
development prior to Kindergarten entry can set them up for early school success. From
this perspective, one of the ways to support children during the Kindergarten transition is
to support their early development of the skills they will need in order to take advantage
of Kindergarten opportunities. This line of research notes that school readiness—the set
of personal qualities and skills that children have already attained upon Kindergarten
entry that make them better able to function in the classroom—predicts long-term
academic achievement throughout elementary school (Duncan et al., 2007; Claessens,
Duncan, & Engel, 2009; Li-Grining, Votruba-Drzal, Maldonado-Carreño, & Haas, 2010).
Therefore, ensuring that children step into the first day of Kindergarten with adequate
early academic and social-emotional skills will allow those children to get the most out of
Kindergarten and will minimize the challenges associated with transitioning from one
educational system into another educational system.
From this perspective the central question of how to support children during their
transition to Kindergarten involves understanding how to help children reach those
school readiness goals prior to Kindergarten entry. For this, researchers turn to studies of
early educational experiences, to identify whether children’s experiences in educational
programs prior to Kindergarten entry can boost their school readiness and later
achievement.
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These studies of the long-term outcomes of early childhood education show that
attending high quality early education programs may translate into long-term benefits for
children. For example, long-term, longitudinal studies of three intensive, high-quality
preschool programs (the Abecedarian Project, Perry Preschool Program, and Chicago
Longitudinal Study; Mervis, 2011) showed that children who attended these programs
experienced cognitive and social-emotional benefits through adulthood, when compared
to children who had no access to early childhood education. More recently, the Head
Start Impact Study (Puma et al., 2012) and Tennessee Voluntary Pre-K Study (Lipsey,
Farran, & Hofer, 2015) showed that children who had access to public Pre-K were higher
in academic and social-emotional skills by Kindergarten entry, although these
improvements in school readiness did not translate into long-term scholastic benefits.
In summary, this line of research answers the central question of how to structure
educational systems to support children in having a successful Kindergarten year by
focusing on early education and school readiness as important factors in children’s school
transitions. From this perspective, the solution to the problem of rocky Kindergarten
transitions would be to provide resources that give children of all socioeconomic
backgrounds access to high-quality early childhood education in order to boost their
school readiness skills by Kindergarten entry.
Solution 2: High Quality Kindergarten Practices. A second line of research on
promoting children’s smooth transitions into Kindergarten focuses on the Kindergarten
context, rather than the early learning context, to understand what role a high-quality
Kindergarten classroom might play in helping children be successful during
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Kindergarten. Researchers who use this framework to understand children’s success in
Kindergarten focus on understanding which elements of a Kindergarten classroom are
supportive for all children, regardless of their prior educational experiences.
This research builds on a large body of work on the structure of effective
classrooms, which shows that there are types of classroom experiences that are promotive
of children’s development. This research has shown that the most consistent predictors
of children’s growth in a classroom are the direct interactions they experience with their
teachers and peers (Mashburn et al., 2008; Mashburn, 2014), and that furthermore, these
interactions are most successful at promoting children’s development when they are
warm and emotionally supportive, respectful of students’ autonomy, clear and consistent
with regards to behavioral expectations, conducted around engaging classroom materials,
language-rich, and include well-scaffolded individual feedback (Pianta, LaParo, &
Hamre, 2008; Mashburn et al., 2008). Therefore, supporting Kindergarten teachers in
being able to provide these types of high-quality classroom interactions for their students
should result in children experiencing a more successful Kindergarten year, and should
reduce children’s struggles during the Kindergarten transition. From this perspective, the
question of how to structure educational systems in a way that will best support children
during the Kindergarten transition might focus on ensuring that these high-quality
interactions are prioritized within Kindergarten classrooms and teachers are given the
support they need for engaging in these kinds of classroom processes.
Solution 3: P-3 Initiatives and Continuity. A third line of research and policy
focuses on both the preschool context and the Kindergarten context to understand how
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those two systems can be aligned with each other to best support children’s transitions
into Kindergarten. Researchers who use this perspective to understand the Kindergarten
transition propose that creating high quality PreK and/or Kindergarten classrooms is not
sufficient to support children’s Kindergarten transitions—instead, it is also important to
consider how those two educational contexts combine over time to influence children’s
development. For example, from this perspective, children’s math skills may be best
supported when math curricula extend seamlessly from PreK to Kindergarten (Jenkins et
al., 2015), or when children’s move from an educationally and emotionally supportive
PreK into a similarly supportive Kindergarten (Broekhuizen, Mokrova, Burchinal, &
Garrett-Peters, 2016). This way of understanding development across time as being
supported by systems that are high-quality and well-aligned with each other is called the
continuity perspective (Stipek, Clements, Coburn, Franke, & Farran, 2017).
The continuity perspective has gained popularity at the policy level through Pre-K
to 3rd Grade (P3) initiatives (Reynolds, Magnuson, & Ou, 2010), which draw on expertise
from members of PreK and k-12 educational communities to think through how to best
align the disparate systems that exist to support early education. However, although this
approach is well-supported by developmental theory (e.g., ecological systems theory;
Bronfenbrenner, 1979), empirical research on the utility of this approach is relatively
limited compared to research on the effectiveness of early education or high-quality
elementary classrooms. What research exists suggests that educational programs become
more effective if they include consistent follow-up over time (Reynolds et al., 2010;
Jenkins et al., 2015), children may benefit from consistency in classroom structure
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(Mashburn & Yelverton, in press), and children who experience multiple years of highquality classroom instruction develop more over time than those who experience one or
more years of lower-quality classroom instruction (Broekhuizen et al., 2016).
In summary, researchers who adopt the continuity perspective propose that the
solution to the question of how to structure systems to support children’s transition into
Kindergarten is to support both high-quality PreK and high-quality Kindergarten, as well
as to create alignment between these two educational systems by increasing lines of
communication between PreK and Kindergarten educators, creating curricula that bridge
the transition from PreK into Kindergarten, and establishing consistent expectations and
goals between the two systems.
Synthesizing Solutions. Despite the rich research histories of each of these
approaches to solving the problem of how to best support children across the
Kindergarten transition, there has been little work to a) unite these approaches with
developmental theory to inform a larger, higher-order theoretical perspective of the
Kindergarten transition, b) compare and contrast the utility of each of these approaches,
and c) evaluate whether any of these approaches are especially effective at supporting the
development of children who are growing up in poverty. Therefore, the goals of this
dissertation are to use existing research on school readiness, classroom quality, and
continuity to propose theoretical models that describe and explain children’s development
during Kindergarten; use data from a large-scale longitudinal study to identify to what
extent these approaches to understanding development over the Kindergarten transition
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are supported by children’s real experiences; and determine whether these models
function differently for children of different family income levels.
First, I will review federal Head Start and Kindergarten standards to describe
which domains of children’s development during pre-K and Kindergarten are of
particular interest to policy-makers and educators. Next, I will synthesize research on
school readiness and classroom quality to identify which child and classroom
characteristics support children’s development in these domains throughout pre-K and
Kindergarten. This review of research will show that children are developing many
academic and social-emotional skills during preschool and Kindergarten, and
development in each domain may serve as an important resource for further development
(Duncan et al., 2007; McClelland et al., 2007; Petersen et al., 2013). Furthermore,
children’s development is supported by classrooms that are engaging and rich in
materials to explore, in which teachers treat children with warmth, are consistently
responsive to children’s needs, respect children’s autonomy, and set clear and consistent
goals and expectations—in other words, in which instruction is emotionally supportive,
well organized, and instructionally rich (Pianta et al., 2008; Mashburn et al., 2008). I will
then use Bronfenbrenner’s Bioecological Systems Theory (Bronfenbrenner & Morris,
1998) to demonstrate that each of these child and classroom characteristics is dynamic
over time, and the way in which these child skills and classrooms interactions build on
each other throughout Pre-K and Kindergarten has implications for children’s
development.
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I will combine this review of literature from school readiness, classroom quality,
and continuity research with a review of literature on the link between education and
poverty, in order to identify areas in which these approaches to supporting children across
the Kindergarten transition can be used to reduce income-based achievement gaps. This
review will show that children who are living in poverty are less likely to have access to
high quality educational opportunities (Evans, 2004); however, when children in poverty
do enter classrooms in which instruction is warm and cognitively rich, income-based
achievement gaps decrease (Hamre & Pianta, 2005). Less is known about the ways in
which cumulative effects of classroom quality in Pre-K and Kindergarten over time may
support or undermine these children’s development.
Based on this review of literature, I will present six contrasting theoretical models
that describe the ways in which children’s experiences in classrooms may combine over
time to impact their development during Kindergarten, in order to answer questions about
how the educational system as a whole can best support children’s development. These
models include the approaches described above, as well as theoretical models that build
on the concept of resilience (Werner, 2004) and consistency (Stipek et al., 2017;
Mashburn & Yelverton, in press) to describe potential ways in which children’s
educational experiences may combine to support their development. The developmental
models will then be tested within a large-scale, national dataset to determine the extent to
which they accurately describe children’s experiences during the Kindergarten transition.
In addition to seeing how the models function for children as a whole, I will explore how
these theoretical models function for children who are living in poverty, to determine

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

11

whether any of these models may be particularly useful for educators, researchers, and
policy-makers who are invested in reducing income-based achievement gaps. The results
of these analyses will be presented in Chapter Six, and a discussion of the implications,
future directions, strengths, and limitations of this research will be discussed in Chapter
Seven.
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Chapter Two
Literature Review
The previous chapter introduced a major problem facing the United States school
system: children who are growing up in poverty are at risk for developing lower
academic and social-emotional skills compared to their well-resourced peers. These
educational disparities are present by Kindergarten entry (Reardon, 2011; Duncan &
Magnuson, 2011) and persist throughout children’s educational careers (Duncan &
Magnuson, 2011; Farkas, 2011), resulting in disparate rates of graduation and college
attendance by the time children are adults (Farkas, 2011).
The previous chapter posed increased supports during the Kindergarten transition
as a potential solution to this problem, as studies have shown that increased support
during this transition for children who are living in poverty can result in reduced incomerelated gaps in academic and social-emotional skill (Schulting et al., 2005; LoCasaleCrouch et al., 2008; Hamre & Pianta, 2005). However, researchers propose different
optimal ways to support children through the Kindergarten transition: while some
researchers focus on supporting children’s development of early skills (school readiness
model; Duncan et al., 2007), others focus on the effects of classroom quality during
children’s Kindergarten years (classroom quality model; Mashburn et al., 2008), and still
others work to create long-term systems of support throughout early childhood and into
children’s elementary years (continuity model; Reynolds et al., 2010). Furthermore, little
research has examined each of these supports to determine to what extent they are
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effective at promoting the increased development of children living in poverty, thereby
reducing income-based achievement gaps.
The following chapter will provide a review of literature related to the
Kindergarten transition. It will introduce research and theory around each of these three
frameworks for supporting children through the Kindergarten transition and will identify
areas where this research intersects with research on poverty and education. Finally,
drawbacks to each of these models for understanding children’s development will be
identified and discussed.
The Kindergarten Transition
The transition into Kindergarten has been of considerable interest to researchers,
practitioners, and policy-makers in education in recent years, as evidence has suggested
that children’s experiences during this transition can pave the way to success or struggles
as children continue their educations. Some of the evidence for the importance of the
Kindergarten transition draws from research on school readiness and early predictors of
later success. Evidence from this line of inquiry suggests that children’s level of
academic and social-emotional skill during Kindergarten predicts their later school
achievement and behaviors (Duncan et al., 2007, Li-Grining et al., 2010, Claessens et al,
2009, McClelland et al, 2007; for a more in-depth review see pages 23-33 of this
document). In addition, patterns of school engagement that emerge during Kindergarten
may persist throughout children’s school careers: for example, children who are
chronically absent during Kindergarten are more likely to be chronically absent
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throughout later grades as well (Connolly & Olson, 2012). Because these early skills and
behaviors are some of the earliest indicators of a child’s academic success, ensuring that
all children emerge from the transition into Kindergarten with the skills they need to be
successful in later school is a high priority for educators. It seems clear that
Kindergarten-entry characteristics and behaviors can forecast later success or struggles
within the school system.
Furthermore, there is evidence to suggest that in addition to the skillsets children
bring to the table at Kindergarten entry, children’s experiences during the Kindergarten
transition also matter for their later development. Some evidence for the importance of
the Kindergarten transition comes from the success of programs and transition practices
aimed towards making these transitions smoother for children and families. Researchers
have examined schools’ use of transition practices, which include a variety of practices
such as Kindergarten teachers communicating with parents, preschool-aged children
visiting Kindergarten classrooms, teachers visiting students’ homes at the start of the
year, parent orientations, and more. Studies using correlational designs have shown that
the use of these transition practices is associated with improved academic growth during
Kindergarten (Schulting et al., 2005), as well as improved social competence and reduced
problem behaviors during Kindergarten (LoCasale-Crouch et al., 2008).
The success of Kindergarten transition supports has been shown using
experimental methods as well. Berlin, Dunning, and Dodge (2011) used a randomized
control trial to test the efficacy of a Kindergarten Transition program called the Stars
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program. In this transition practice, schools offered a summer program to entering
Kindergarteners and their families, in which children were invited to attend half-day
Kindergarten-like sessions for a month prior to the beginning of the school year, and
families were invited to participate in once-weekly group meetings with other parents and
school staff. Class sessions focused on introducing children to the social and emotional
competencies they would need during the school year.
The Stars study compared the Kindergarten transition experiences of 100
children: 60 who were randomly assigned to participate in the Stars program, and 40 who
were randomly assigned to not participate in the program. Participants were largely from
families with relatively low incomes: the average annual family income of participants
was in the $15,000-$20,000 range. Results showed that the program was effective at
improving social competence and ability to follow classroom routines for some groups of
children who participated in the program: specifically, girls who attended the program
were rated more highly in social skills at the beginning of the Kindergarten year than
their female peers who did not attend the program, and children who had the same
teacher during the Stars program as they did during the school year were more able to
adapt to classroom routines early in the school year. Results for other groups of students
were in the expected direction but did not achieve statistical significance. However,
given the relatively low sample size and statistical power of this study, these results are
encouraging as to the impact of programs that target children’s Kindergarten transitions.
Together, the correlational and experimental studies suggest that when additional
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supports are provided to ensure that Kindergarten transitions go more smoothly,
children’s academic and social-emotional development during Kindergarten is promoted.
Unfortunately, many children do not experience a smooth Kindergarten transition.
In a national survey of 3,595 kindergarten teachers, it was reported that 16% of
kindergarten students experienced difficulties with the transition (Rimm-Kaufman,
Pianta, & Cox, 2000). Furthermore, over a third of kindergarten teachers reported that
half or more of the students in their class entered kindergarten with socioemotional
difficulties that impeded their adaptation to the k-12 environment. These wide-spread
transition struggles were more common in schools in areas of high poverty. This
troubling pattern is mirrored in the research on school readiness, which shows that
children who are living in poverty are at risk for lower academic and social-emotional
skills upon Kindergarten entry compared to their peers from higher-income families
(Reardon, 2011; Duncan & Magnuson, 2011; Zill & West, 2001). This pattern of results
indicates that a substantial number of children struggle with the transition to
Kindergarten, and furthermore, that these struggles are not evenly spread throughout the
entire population of Kindergartners—instead, children who are growing up in poverty are
more likely to experience rocky starts to their school careers.
The results of these studies show the importance of the Kindergarten transition in
promoting education that is equitable for all children. The evidence from studies of
transition practices show that additional supports during this transition disproportionately
benefit the children who are at the greatest risk for academic and social struggles;
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therefore, intervention efforts during this transition are likely to most benefit the children
who most need them. Research on the academic and social-emotional outcomes of
transition practices shows that increased use of transition practices has a stronger positive
effect on academics and social competence for children from families with low
socioeconomic status (Schulting et al., 2005; LoCasale-Crouch et al., 2008). It may be
that increased support during the Kindergarten transition is not only important for
improving achievement for children in general, but may also be successful at reducing
income-based achievement gaps.
Given the importance of this transition, it is critical for researchers to understand
how to best support children as they move into Kindergarten. However, there is not
consensus in the educational community as to which strategies for supporting children’s
Kindergarten transitions are most effective. In fact, there is not consensus as to which are
the important skills we expect children to learn during this time—while some members of
the educational community focus mostly on the development of academic skills (e.g.
Duncan et al., 2007; Claessens et al., 2009; Grissmer et al., 2010), others focus on other
domains of skill as well (e.g. McClelland et al., 2007; Petersen et al., 2013). In order to
understand how the school system can support children from all backgrounds in
experiencing a smooth Kindergarten transition, it is important to identify which domains
of development represent optimal development and understand how to support the
development of those domains within a classroom context.
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In addition to basic differences in focus on which are the most important
developmental outcomes for Kindergarten students, different lines of research have
suggested different strategies for supporting the development of these domains. There
are three major research perspectives investigating questions of how to best support
children during this time. The first, the school readiness perspective, focuses largely on
the way that children’s own skillsets contribute to their development during early school
years (e.g. Duncan et al., 2007; Claessens et al., 2009; Grissmer et al., 2010). This
framework for supporting children through the Kindergarten transition focuses on
promoting children’s acquisition of academic and social-emotional skills by Kindergarten
entry. The model proposes that children draw on these early skills to take full advantage
of the learning opportunities afforded by the Kindergarten context, leading to optimal
development during Kindergarten.
A second perspective, the classroom quality perspective, focuses on the ways that
children’s environments can contribute to their development. Specifically, researchers in
this perspective identify qualities of children’s Kindergarten classrooms that may support
their development during Kindergarten. Research from this perspective has indicated that
children in classrooms that are emotionally supportive, well-organized, and
instructionally rich tend to develop more academic and social-emotional skills over a
school year than children in classrooms that are harsher, more chaotic, and include less
advanced instruction (Mashburn et al., 2008; Hamre et al., 2005; Pianta et al., 2008).
From this perspective, supporting children’s Kindergarten teachers in providing highquality instruction should benefit children during the Kindergarten transition.
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The final research perspective uses a continuity model of development to
understand the Kindergarten transition (Reynolds et al., 2010; Stipek et al., 2017).
Practitioners operating from this perspective focus on the ways in which children’s
educational experiences build over time to support their development. From this
perspective, children experience optimal development when they experience high quality
Pre-K education that is continued seamlessly into a high-quality Kindergarten setting.
Therefore, educators who work within the continuity perspective generally use practices
designed to create increased quality and alignment between Pre-K and Kindergarten
systems to promote children’s smooth Kindergarten transitions.
The following sections of this chapter will review research related to each of these
perspectives to demonstrate that a) both academic and social-emotional domains are
important domains of development for children during the Kindergarten transition, b)
each of the three major research perspectives is effective at explaining children’s
development across both academic and social-emotional domains, c) each of the three
perspectives provides valuable insight as to how to use the Kindergarten transition to
promote the development of children living in poverty, and d) each of the three
perspectives has drawbacks that may be addressed through more complex theoretical
modeling of the Kindergarten transition.
The Kindergarten Transition: Which Outcomes Matter?
To understand how to support children through their transition into kindergarten,
it is first necessary to specify which child skills that develop during this window of time
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are important outcomes of successful schooling. Although this question may seem to
have some intuitive answers, the following literature review will show that the different
educational frameworks surrounding this transition answer this question in different
ways, and system-wide definitions of school success can impact our understanding of
how to support children’s development at research, policy, and classroom-practice levels.
This dissertation will look at two of the major federal systems that children move
between during the Kindergarten transition—the Head Start system and the K-12
system—to understand what child outcomes those systems are designed to foster. A
comparison and contrast of these two frameworks for understanding optimal development
reveals some similarities and some differences between the two systems.
Head Start Early Learning Outcomes Framework. The national Office of
Head Start has created a set of guidelines specifying which child outcomes are the main
targets of Head Start (Head Start, 2015). This set of guidelines, called the Early Learning
Outcomes Framework, describes five domains of development, with 11 sub-domains of
child skills, behaviors, and knowledge that children in Head Start programs are expected
to develop from infancy to age 5. Within this framework, children are divided into age
groups (i.e. infancy and toddlerhood-- birth to 36 months--and preschool--3-5 years), and
specific target skills within each of the five domains are defined for children in each of
these age groups.
The learning goals for preschool-aged children include skills, behavior, and
knowledge in the domains of Approaches to Learning (including emotional and behavior
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self-regulation, executive functioning, initiative and curiosity, and creativity), Social and
Emotional Development (including relationships with adults, relationships with other
children, emotional functioning, and sense of identity and belonging), Language and
Literacy (including language skills like attending and understanding, communicating and
speaking, and vocabulary; and literacy skills like phonological awareness, print and
alphabet knowledge, comprehension and text structure, and writing), Cognition
(including math skills like counting and cardinality, operations and algebraic thinking,
measurement, and geometry and spatial sense; and science skills like scientific inquiry,
reasoning and problem solving), and Perceptual, Motor, and Physical development
(including perception, gross motor skills, fine motor skills, health, safety, and nutrition).
In sum, the Head Start framework casts a wide net when considering which child
outcomes are important to foster: it includes skills that might traditionally fall into an
academic skillset like language/literacy, math, and science skills, as well as skills that are
less academic in nature like social and emotional skills, classroom engagement, and
physical abilities.
Common Core Standards. When children transition into kindergarten, they
move into a world with a new set of educational standards. The federal guiding set of
standards from Kindergarten to 12th grade are the Common Core Standards (Common
Core Standards Initiative, 2017). This framework, which was released in 2010, divides
the set of skills children are expected to learn during Kindergarten into two major
domains: language/literacy and mathematics. Although the framework stretches from
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kindergarten through the end of high school, each grade level has specific target skills
that children are expected to develop in a given year.
For Kindergarten, children’s target skills in the language and literacy domain
include understanding ideas and details in a story, recognizing the structure of texts,
integrating illustrations and stories, actively engaging in reading activities, understanding
the organization and basic features of print, phonological awareness, understanding
sound-to-letter correspondences, basic writing and illustrating, participating in basic
research, carrying on a conversation, and presenting ideas through speech. Target skills
in the mathematics domain include understanding the basics of counting and cardinality,
geometry, measurement, number sense, and algebraic thinking. The mathematics and
language/literacy domains are the only two developmental domains that are attached to
specific learning goals in Kindergarten within the Common Core framework.
Comparison and contrasts. When these two frameworks are compared, it is
clear that there are some matches and some mismatches between them. Although both
sets of guidelines agree that language, literacy, and mathematics skills are important to
foster in young children, the Common Core standards that children encounter upon
entering Kindergarten do not include some of the domains that were central to Head
Start: namely, there are no clear standards for approaches to learning, social and
emotional development, and physical development in the Common Core framework.
Despite this, research shows that these three domains continue to be important throughout
school: for instance, engagement, motivation, and self-regulation, which are central to
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approaches to learning, are important resources for students as they continue their
academic careers (Li-Grining et al., 2008); fine motor skills, a component of physical
development, may be linked to the development of later math ability (Grissmer, Grimm,
Aiyah, Murrah, & Steele, 2010); and early problem behavior, which can result from poor
emotional skills, is a predictor of dropout during high school years (Duncan &
Magnuson, 2011; Farkas, 2011). Because of the importance of multiple domains of
learning on children’s developing lives, it is important to focus on both the ways in which
children attain academic skills like language, literacy, and math, as well as the ways in
which they develop non-academic skills like the ability to control outbursts and get along
with peers.
Fostering Development through the Kindergarten Transition
Once researchers, educators, and policy-makers have described the learning
outcomes they want to foster, the next step towards understanding how to construct a
school system that would optimize the growth of these skills is to explain what sorts of
factors matter for their development (Baltes, Reese, and Nesselroade, 1977). Researchers
working in all three theoretical perspectives—school readiness, Kindergarten quality, and
continuity—have identified a host of child and classroom qualities that support children’s
academic and social-emotional development during the Kindergarten transition.
However, each perspective prioritizes these qualities differently: while school readiness
researchers tend to focus on which of children’s skills support their later development,
researchers on classroom quality tend to focus more on teachers’ educational techniques,
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and continuity researchers think most deeply about connections between Pre-K and
Kindergarten systems.
The following review will describe research and developmental theory that
identifies which child and classroom qualities are important for children’s later
development. Evidence from the school readiness line of research will be used to show
that the academic and social-emotional skills children develop prior to Kindergarten entry
can support their smooth transitions into Kindergarten. Evidence from developmental
theory and research into effective classroom practices will show that the interactions that
children experience within their classrooms can support their learning throughout a
school year. Finally, developmental theory and evidence from research into continuity
and the cumulative effects of classroom quality will be used to show that the ways in
which children’s experiences build on themselves over time, as they move from Pre-K to
Kindergarten, matter for their development.
School Readiness Perspective
The school readiness framework for understanding smooth transitions into
Kindergarten focuses on identifying the skills that children bring to the Kindergarten
transition which are important for their later success. The school readiness model for
understanding the entry into Kindergarten gained attention at the federal level in 1990
when the National Educational Goals Panel (NEGP) set the goal: “By the year 2000, all
children in America will start school ready to learn.” Over the following years, the
NEGP identified five key areas of school readiness: physical well-being and motor
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development, social and emotional development, approaches toward learning, language
usage, and cognition and general knowledge (NEGP, 1999). These five areas of school
readiness include physical, social and emotional, and early academic domains of
development—in fact, they are the same five domains that Head Start drew from to
establish the Head Start framework’s learning goals for preschool children (Head Start,
2015).
In the years following this recommendation, research on school readiness has
attempted to understand which of these skills are most important for children’s later
development; however, results have been mixed. While some studies show that
children’s early academic skills are particularly critical, others have shown that nonacademic skills also seem to matter for children’s success. Furthermore, most research
on which of these skills are important for success in school mirrors the k-12 system’s
emphasis on academic skills—there is a great deal of research on which Kindergartenentry skills support the development of language, literacy, and math outcomes throughout
later school, while less focuses on which skills are critical to development in social and
emotional domains.
School readiness and academic skills. A large body of school readiness
research shows that early academic skills are important for children’s later development.
In a seminal 2007 study, Duncan et al. demonstrated that children’s academic and
attentional skills at kindergarten entry predict their level of math and reading skill by the
end of third grade. Data were drawn from six large-scale, longitudinal studies, all of
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which had collected information on children’s math, reading, attentional, and social and
emotional skills at kindergarten entry, as well as information on those same children’s
math and reading skills in third grade. A series of regression analyses were conducted,
which showed that children’s kindergarten-entry math, reading, and attentional skills, but
not social and emotional skills, predicted their third grade math and reading scores. This
was true even when controlling for a large number of child, family, and contextual
covariates, including children’s own baseline scores, indicating that these correlations
were likely not due to early differences in family background or developmental context.
Further analyses using just one of those six longitudinal studies (the Early
Childhood Longitudinal Study—Kindergarten Cohort; NCES, 2011) have shown that the
same patterns exist when examining fifth grade outcomes (Claessens, Duncan, & Engel,
2009). Results from these studies have been used to support a focus in early education on
supporting literacy and math readiness skills for children at Kindergarten entry.
However, children’s ability to regulate their attention was also identified as an important
early skill.
In addition to being important for later academic development, early academic
skills may also affect development of social and emotional skills. In particular, early
language skills have been identified as important in helping children learn to self-regulate
behavior and reduce later problem behaviors. Peterson et al (2013) used two large,
longitudinal datasets to understand the relationship between language development and
later problem behavior. The authors used data from the Child Development Project
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(CDP; Dodge, Bates, & Pettit, 1990), which followed 585 children from ages 7-13, and
data from the Children of the National Longitudinal Survey of Youth study (CNLSY;
Chase-Lansdale, Mott, Brooks-Gunn, & Phillips, 1991), which followed 11,506 children
from age 4 to 12. In both sets of data, the authors used autoregressive structural equation
models to examine whether language ability predicted change in inattentive-hyperactive
and externalizing behavior problems across the next year. They found that in both
studies, higher language skills were associated with a reduction in behavior problems by
the following year. This association was true when controlling for demographic
variables, as well as when accounting for the possible feedback effects of behavior
problems on language development. Results from this study indicate that language,
which is often thought of as an academic factor in school readiness literature, may also
impact children’s development of social and emotional skills.
In general, when applied to understanding development during the Kindergarten
transition, results from studies of school readiness show that early academic skills like
math and reading may be important child factors that can support later development of
both academics and social-emotional skills. However, despite Duncan et al.’s (2007)
finding that Kindergarten-entry social and emotional skills are not as strongly predictive
of later academic success as early academic and attentional skills, other research has
questioned this assertion.
School readiness and social and emotional skills. In addition to early academic
skills, researchers have noted the importance of early social and emotional skills in
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children’s later success. One school readiness domain that has shown to play into later
development is the approaches to learning domain. Children with positive approaches to
learning display effective self-regulation, motivation to learn, interest, flexibility, and
engagement in learning activities (McDermott, Leigh, & Perry, 2002; Li-Grining et al.,
2010). Like early academic skills, Kindergarten-entry approaches to learning are a
predictor of academic development (Duncan et al., 2007). Li-Grining et al. (2010) used
hierarchical linear modeling to demonstrate that children’s scores on an Approaches to
Learning measure at Kindergarten entry predicted not only the level of math and literacy
skill children had developed by third and fifth grade, but also predicted how quickly
children developed these skills. These results indicate that the early development of
positive approaches to learning may be beneficial for students as they move throughout
their school years.
The approaches to learning domain is not the only important social-emotional
domain for later learning: behavior regulation, children’s ability to control behavioral
impulses, has also been suggested as a critical skill for children’s academic development.
McClelland et al. (2007) found that children’s level of and growth in behavioral
regulation during pre-Kindergarten predicted their growth in literacy, language, and math
skills throughout the pre-K year. This research team used Hierarchical Linear Modeling
to assess whether children’s level of and growth in behavior regulation during Pre-K
predicted growth in academic skills during this time, controlling for the effect of gender,
SES, minority status, ESL status, and classroom environment. Results indicated that
behavioral regulation during fall was associated with the level of language, literacy, and
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math skill by spring, while growth in behavioral regulation was associated with growth in
language, literacy, and math by spring. These findings suggest that children who are able
to regulate their behavior are also likely to develop higher levels of academic skills, and
have been used to suggest that self-regulatory skill is another important component of
school readiness.
In addition to these more behavioral predictors of later learning, early social skills
may also be important for academic development. Konold and Pianta (2005)
demonstrated the importance of social competence on children’s early development in a
study that used cluster analysis to understand common child profiles of cognitive and
social-emotional school readiness, as well as to determine whether children’s school
readiness profiles predicted their later academic achievement. The authors followed 964
children from age 4.5 to the end of first grade. Prior to kindergarten entry, children were
assessed on three language-related cognitive measures (the Memory for Sentences,
Incomplete Words, and Omission Errors subscales of the Woodcock-Johnson Test of
Cognitive Ability; Woodcock & Johnson, 1990) and three social and emotional measures
(social competence, externalizing behaviors, and positive engagement). Using these six
measures, researchers identified six common profiles of school readiness: 1) children
with average social-emotional and cognitive abilities who had attention problems
(Attention Problems profile), 2) children with average social-emotional skills who had
low cognitive abilities (Low Cognitive Ability profile), 3) children with low or average
cognitive and low social-emotional skills (Low/Average Social and Cognitive Skills
profile), 4) children with average cognitive skills with social and emotional problems
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(Social and Externalizing Problems profile), 5) children with average cognitive skills and
high social competence (High Social Competence profile), and 6) children with average
social-emotional skills and high cognitive skills (High Cognitive Ability profile).
Children in the High Social Competence group, who had started Kindergarten
with only average cognitive abilities, performed similarly in academics by the end of first
grade to the High Cognitive Ability group. Similarly, children who began kindergarten
low on either cognitive skill or social-emotional skill ended first grade with lower
academic achievement scores than children with average cognitive and social-emotional
skills. Results indicate that cognitive skills are not the only drivers of academic
achievement: social and behavioral skills can also be important resources for children in
the first two years of school.
Taken together, the results from these lines on inquiry show that social and
emotional skills are predictors of children’s later academic success. Specifically,
children’s approaches to learning, ability to control their behavior, and social skills all
have been shown to predict academic development. The implications of this work
suggest that researchers, policy-makers, and educators should consider these child
characteristics in addition to children’s early academic skills when trying to understand
and support children’s learning throughout their first few years of school.
Critiques of the school readiness framework. In many ways, the school
readiness framework is useful for understanding children’s development—effects of early
skills on later development show consistent effects across many datasets (Duncan et al.,
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2007), this type of skill stability has relatively large effect sizes (Duncan et al., 2007),
and the school readiness framework acknowledges the role of children’s characteristics in
producing their own development. However, this framework also has limitations.
One major limitation of the school readiness framework is that it may
underestimate the impact of children’s developmental contexts on their development.
Focusing on exclusively child-level predictors of children’s developmental outcomes
leaves little room for understanding how children’s parents, teachers, and peers may also
be impacting their development. Furthermore, children’s scores on measures of
academic and social-emotional skill at any one point in time may reflect not only
something about children’s own internal developmental processes, but may also reflect
unmeasured environmental processes that are occurring in those children’s lives over
time. Therefore, the association between children’s skills at Kindergarten entry and their
development throughout Kindergarten may be causally linked to children’s school
readiness, or this association may be due to an unmeasured third variable, like a highlysupportive family, that causes both high school readiness and relatively fast development.
It is important to note that Duncan et al. (2007) and subsequent studies using a similar
framework (Claessens et al., 2009; Grissmer et al., 2010) attempted to partially rule out
this explanation by adding baseline controls of children’s earliest skills to their study’s
school readiness regression models, with the assumption that controlling for preschoolentry skills should control for persistent family factors that lead to children’s school
success. However, the introduction of this control is an imperfect solution for this
problem, since a) children’s home environments may change over time, b) equally
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supportive family contexts may influence children in different ways as they move
through different developmental stages, and c) introducing a baseline skill control into
these regression models changes the interpretation of the school readiness measure.
Experimental research calls these doubts into further question. Recent
experimental research on the lasting impacts of interventions designed to boost children’s
school readiness has shown that although early childhood interventions can be successful
at boosting children’s school readiness prior to Kindergarten, this improved school
readiness does not always lead to lasting success in school. One study showing this
pattern of effects is the Head Start Impact Study (Puma et al., 2012). In this large-scale,
nationally-representative study, a group of children were randomly assigned into two
groups: a treatment group who had access to their local Head Start program, and a control
group who did not have access to this Head Start program. After a year of Head Start, the
treatment group had significantly higher cognitive skills than the control group,
indicating that Head Start was successful at promoting the academic domains of school
readiness. However, these early effects faded to non-significance by the end of
Kindergarten, 1st and 3rd grades, indicating that these early school readiness boosts did
not translate into long-term changes in children’s school trajectories. Similar results were
found in a 2015 study of a voluntary Tennessee Pre-K program (Lipsey et al., 2015).
These results indicate that there is more to the picture of promoting children’s early
school success than ensuring that they have adequate school readiness skills.
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In sum, although the school readiness framework is useful for understanding
children’s development, it may give researchers and educators an incomplete picture of
the most effective ways to support children through the Kindergarten transition.
Although research indicates that early skills can be important for children’s success
during the early elementary years, this framework may be missing a piece of the puzzle—
the importance of children’s parents, teachers, and peers in supporting their learning and
growth.
School readiness and poverty. Researchers have identified income-related gaps
in school readiness between children who are living in poverty and their highly-resourced
peers (Reardon, 2011; Zill & West, 2000). From the school readiness framework, these
early achievement gaps are particularly troubling, because they forecast children’s later
trajectories of achievement throughout schooling. Reardon (2011) examined trends from
12 large-scale longitudinal studies of children’s development through school to show that
early income-related gaps in skill achievement are likely to persist as children move
through their academic careers. Furthermore, these studies showed that income-related
achievement gaps between children in the lowest and highest income brackets are getting
larger over time, and these increasing gaps cannot be explained only by increases in
income inequality between the lowest and highest earners or increases in parental
education levels among the highest earners. Reardon (2011) suggests that a possible
explanation for this trend may be increasing income-related segregation of children into
school districts, in which highly-resourced families tend to live in highly-resourced
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neighborhoods with increased access to early educational opportunities that promote
children’s early learning.
This idea is supported in research on Kindergarten teachers’ experiences during
children’s school transitions. Rimm-Kaufman, Pianta, and Cox (2000) surveyed a
national sample of 3,595 Kindergarten teachers on their experiences during the
Kindergarten transition. Results indicated that on average, teachers perceived that 16%
of children had serious difficulties during the transition into Kindergarten. However,
these difficulties were not evenly distributed amongst classrooms. 36% of teachers
reported that half or more of their Kindergarten classes had academic difficulties that
prevented them from experiencing a smooth Kindergarten transition. This number was
higher for behavioral skills—46% of teachers noted that half or more of the children in
their class had difficulty following directions—and lower for social skills—20% of
teachers noted that more than half of their children had trouble with social skills that
impacted their school transitions. These classrooms, in which half or more of students
had school readiness issues that prevented their smooth transitions into Kindergarten,
were more likely to be concentrated in communities of high poverty.
Because of data like these, which indicate that income-related gaps in school
achievement may be influenced by differences in community-level access to high-quality
educational opportunities, some practitioners have argued against the use of child-level
thinking in understanding how school readiness relates to poverty and long-term
achievement (Schott Foundation, 2013). These researchers argue that assessing gaps in

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

35

school readiness as a child-level phenomenon leads to deficit thinking (Weiner, 2006), in
which responsibility for children’s failure or success is placed on some characteristic of
the child, rather than on the opportunities and structures that have been provided by the
child’s environment. This line of child-level reasoning may lead to research questions
that focus on what children and families living in poverty are doing wrong, rather than
understanding the ways in which larger social structures promote or hinder children’s
development. These researchers argue that re-framing the problem of low school
readiness amongst children growing up in poverty as an opportunity gap, rather than an
achievement gap, is a more appropriate way to understand children’s struggles during this
transition (Schott Foundation, 2013).
Summary. Research from the school readiness framework has identified a host
of child-level, Kindergarten-entry skills that can support children’s later learning. These
important domains of early development include children’s academic skills and
children’s social and emotional skills, each of which may support children’s further
development in both academic and social-emotional domains. Children who begin
Kindergarten high in academic and social-emotional skills are more likely to continue
these early trajectories into later academic success. Furthermore, high-quality early
education can support children’s development of these school readiness skills, although
research is mixed as to whether these early school readiness benefits persist throughout
children’s later education (Puma et al., 2012; Lipsey et al., 2015).
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This pattern is concerning for educators who are concerned with promoting
educational equity, because children who are living in poverty are more likely to enter
Kindergarten already lacking in academic and social-emotional skills relative to their
peers (Reardon, 2011; Duncan & Magnuson, 2011), and are less likely to have access to
high-quality early educational experiences (Evans, 2004). As the school readiness
framework would predict, these early income-related differences in achievement are
likely to persist throughout children’s academic careers (Reardon, 2011). Research
suggests that these early, persistent gaps may be due to uneven access to educational
opportunities between communities that are highly resourced and incomes in which a
great deal of the population is living in poverty (Reardon, 2011; Rimm-Kaufman et al.,
2000).
This finding illustrates a flaw in the school readiness framework: while the school
readiness model places a large emphasis on children’s own skills in producing their
development, critics of this model argue that this emphasis may lead researchers and
educators to ignore the impact of more structural, environmental factors on children’s
development (Weiner, 2006). Furthermore, recent research on the impacts of early
education on children’s long-term outcomes suggest that although early education can
boost children’s school readiness, this alone is not sufficient to support children’s
sustained development throughout early elementary school (Puma et al., 2012; Lipsey et
al., 2015). Although the school readiness model provides an empirically validated
framework for understanding children’s later development, it is likely only a part of the
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bigger picture of understanding children’s development through the Kindergarten
transition.
Classroom Quality Perspective
A second major research perspective addresses some of these questions by
focusing on the impact of children’s classrooms in supporting their development. This
research perspective explains children’s development throughout Kindergarten by
focusing on the qualities of the classrooms in which they are developing, and concludes
that children who experience high-quality educational experiences during Kindergarten
should experience positive development of academic and social-emotional skills during
Kindergarten. Research using this classroom quality framework to understand children’s
development in school is less cohesive than research using the school readiness
framework—while there is a consistent body of school readiness research that has largely
responded to the NEGP’s relatively recent goal of promoting school readiness (NEGP,
1999), research on how the quality of children’s environments promotes their
development has been occurring since developmental psychology emerged as a discipline
(e.g., Piaget, 1936; Bowlby, 1969; Ainsworth, Blehar, Waters, & Wall, 1978), and
therefore, not all of this research was originally conducted to directly explain children’s
development in modern Kindergartens. However, results from this broad set of
developmental research has been applied to the study of classroom development to show
that the nature of the interactions that children experience within their classroom contexts
influences their academic and social-emotional development.
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Educational researchers who are invested in understanding how children’s
teachers and classrooms can foster their academic and social-emotional development
draw on two sets of research to identify which are the classroom qualities that are most
promotive of children’s learning. First, they turn to the set of classic developmental
theories that explain children’s development, to identify ways in which these theories
might be applied to the classroom setting. Next, researchers have created school-specific
tools that identify and measure high-quality classroom interactions that support children’s
learning. From the classroom quality perspective of the Kindergarten transition,
identifying these effective classroom practices and supporting teachers in their use of
these practices during Kindergarten should ensure that children experience a smooth
Kindergarten transition.
Classroom interactions that support development: Big Developmental
Theories. For the past century, developmental psychologists have used theory to guide
the field’s understanding of how the people and objects in children’s environments can
best support their growth. Many of these classic developmental theories have
implications for which features of children’s classrooms best support their development
during the Kindergarten transition. The following section will use a selection of
influential developmental theories to illustrate how these theories can be applied to the
classroom setting to understand which features of a classroom might support children’s
development.
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Piaget’s Theory of Cognitive Development. One developmental theory that can
be used to understand which sorts of environments are best for children’s development is
Piaget’s theory of cognitive development (Piaget, 1936). This theory focuses on the
processes that underlie children’s development of an understanding of real-world logic.
The crux of the theory is that children actively construct their knowledge of the world
through systematic exploration of the world around them, through which they develop
progressively more accurate and adult-like reasoning capabilities. Central to Piaget’s
theory is the idea that all children are born with inherent intelligence, which they use in
the service of developing cognitive representations of the world and behavioral schemes
that are adaptive in their environment. These representations and schemes are called
schemas. From this theoretical lens, children learn most in situations where their existing
schemas do not match the needs of the environment—in other words, when they
encounter new and challenging stimuli that lead them to create increasingly complex and
refined cognitive representations of the world. When children are able to explore rich
environments with many different types of stimuli, they are better able to develop
cognitively advanced understandings of the world around them.
To apply this perspective to the classroom, Piaget’s theory means that the most
effective classroom contexts are ones in which children are exposed to a variety of
stimuli and ideas, experience challenges to their existing schemas, and are allowed to
explore and direct their own learning. Some evidence for the effectiveness of this
approach comes from research on constructivist classrooms, which use Piaget’s
principles to create classrooms in which children direct much of their own learning, use
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engaging and challenging classroom materials and games, and focus on process-oriented
learning rather than subject-matter knowledge (Devries, 2002). Devries (2002) reviewed
evidence from several studies on the efficacy of this educational philosophy. In general,
these studies mostly showed that children in classrooms where constructivist principles
were implemented with high quality and fidelity, compared with children in traditional
classrooms, had equal or higher academic achievement and social-emotional skills,
especially on those measures of academic skill that were based on process-oriented
questions rather than fact-oriented questions.
Self Determination Theory. Self Determination Theory (Ryan & Deci, 2000) is
a developmental theory that was proposed to explain the processes underlying human
motivation. This theory states that there are three major psychological needs—the need
for relatedness (i.e. a sense of belonging and being cared for), autonomy (i.e. a sense that
one’s actions are of one’s own volition), and competence (i.e. that one is effective at what
one does)—and that when these three needs are met, individuals feel motivated, have
high engagement with their work, and experience high levels of satisfaction.
Research on Self Determination Theory in the classroom context has shown that
there are classroom practices that support students’ needs for relatedness, autonomy, and
competence (Stroet, Opdenakker, & Minnaert, 2013). Specifically, teachers can support
students’ need for relatedness through teaching practices that show warmth and
demonstrate to children that they are cared for. Teachers can support students’ need for
autonomy by allowing children to take agency in their own education and by ensuring
that educational activities are relevant to children’s real lives. Finally, teachers can
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support students’ need for competence by making learning goals clear, encouraging
student engagement in classroom activities, and providing students with consistent and
effective feedback.
This theory has implications for the sorts of interactions that best support
children’s development in the classroom. Interactions that are warm and caring, in which
children experience a degree of agency in their work that increases with their developing
skills, and that communicate consistently enforced and developmentally attuned
expectations, should support children’s psychological needs, and, consequently, their
development of motivation in the classroom. A large body of literature has supported
this theory. Stroet et al. (2013) reviewed 71 studies on the impact of need-supportive
instruction in the classroom between 1990 and 2013. Overall, these studies showed a
positive association between teachers’ provision of warmth, autonomy support, and
structure and students’ development of motivation and engagement in the classroom.
Attachment Theory. A final developmental theory that explains which sorts of
classroom interactions are most supportive for children’s development is attachment
theory. This theory was originally used to explain the dynamics of early infant-mother
social interactions and their impact on children’s behavior (Bowlby, 1969; Ainsworth et
al., 1978). However, the basics of attachment theory have since been applied beyond
infant-mother interactions to a variety of other settings, including children’s relationships
with teachers in the school setting (Buyse, Verschueren, & Doumen, 2011).
The fundamental ideas behind attachment theory are that a) children develop
uniquely close emotional bonds with their primary caregivers, b) the emotional nature of
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those bonds (e.g. secure or insecure) can be impacted by the degree to which the
caregiver is responsive to the infant’s needs, c) when children feel secure in their
relationship with their caregiver, they are more likely to engage in fruitful exploration of
the world around them, and d) children use these experiences of responsivity and nonresponsivity with their primary caregiver to inform an internal working model of
relationships, which they apply as they form new relationships in new contexts.
On the whole, this theory predicts that the classroom interactions that will be most
supportive of students’ social development and development of approaches to learning
are those in which adult caregivers are consistently responsive to children’s
communication and needs. Furthermore, the theory predicts that this responsivity should
promote children’s secure attachment, which will in turn lead to more fruitful exploration
and learning (note that within Piaget’s theoretical framework, exploration is central to
cognitive development; Piaget, 1936).
One study that illustrates the importance of teacher responsivity to children
showed that teachers’ sensitivity during the Kindergarten transition, and subsequent close
teacher-child relationships, can buffer children from the negative effects of early insecure
attachment styles with parents. Buyse et al. (2011) followed 127 children from preschool
through the end of Kindergarten. Children’s attachment style with their mothers was
assessed during preschool, and it was predicted that in general, children with insecure
attachment styles would develop less close relationships with their Kindergarten teachers,
in alignment with the theory that children use their internal working models of
relationships to inform their approach to new social situations. However, the study found
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that in Kindergartens where teachers were highly responsive to the needs of their
individual children, all children were able to form close relationships with their teachers,
even those who entered Kindergarten with insecure attachment styles. Furthermore,
although children with insecure attachment styles with their parents are at risk for
increased aggressive behavior during Kindergarten, this association did not exist for
children in classrooms characterized by high teacher sensitivity.
Summary. When combined, these three theories illustrate a rich picture of the
types of interactions that might best support children’s learning and social-emotional
development within a classroom. From the perspective of these theories, high quality
classrooms are those within which children have the opportunity for exploration,
challenging and engaging stimuli are presented to children, children are encouraged to
take an agentic role in their own work, caregivers are warm and responsive, and
expectations are clearly communicated and well-matched to children’s actual abilities.
These qualities of children’s classroom contexts are theorized to support their cognitive
development (Piaget, 1936), motivation to learn (Self Determination Theory; Ryan &
Deci, 2000), and social skills (Attachment Theory; Bowlby, 1969; Ainsworth et al.,
1978)—together, these skillsets cover many of the important domains in which children
will develop throughout the Kindergarten transition.
Classroom characteristics that support development: Classroom Assessment
Scoring System. In addition to these theoretical approaches to understanding what sorts
of classroom environments are optimal for children’s growth, researchers have used
observational methodology to investigate which types of classroom interactions support
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children’s learning. One popular observational framework that researchers have used to
document the quality of children’s learning environments is the Classroom Assessment
Scoring System (CLASS; Pianta et al., 2008). The CLASS framework draws from major
psychological theories, including those proposed by Piaget (1936), Bowlby and
Ainsworth (1969; 1978), and Ryan and Deci (2000), to identify supportive classroom
interactions, and describes behavioral markers of these supportive interactions that can be
seen by an observer in the classroom. The framework then combines these classroom
interactions into three categories: emotional support, classroom organization, and
instructional support.
Emotional support. The emotional support domain combines supportive
practices from Attachment Theory (Bowlby, 1969; Ainsworth et al., 1978) and SelfDetermination Theory (Ryan & Deci, 2000), among others, to create a measure of the
warmth, autonomy support, and responsivity of a classroom. For this domain, observers
note interactions that indicate the positive climate of a classroom, including evidence of
close relationships like social conversation, evidence of positive affect like smiling and
laughter, evidence of positive communication like verbal affection, and evidence of
respect like use of respectful language. These interactions largely map onto the warmth
construct of Self Determination Theory (Ryan & Deci, 2000), which has been shown to
boost children’s sense of relatedness (Stroet et al., 2013).
Observers also note interactions that indicate teacher sensitivity, including
evidence of teacher awareness like noticing children’s lack of understanding, evidence of
teacher responsiveness like providing individualized support to students, evidence of
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teachers’ effective problem-solving like helping in a timely manner, and evidence of
student comfort like seeking support and guidance. To a large degree, these interactions
map onto the concept of responsivity as described by Attachment Theory (Ainsworth et
al., 1978).
Finally, observers note interactions that indicate a regard for student perspectives
in the classroom. These interactions include evidence for classroom flexibility and
student focus like incorporating student ideas, evidence for autonomy support and
leadership like allowing students to lead lessons, evidence for support for student
expression like eliciting student ideas, and evidence for a lack of restriction of movement
like teachers allowing students freedom of placement. These interactions largely
represent autonomy support as described by Self Determination Theory (Ryan & Deci,
2000).
Classroom Organization. The classroom organization domain includes
interactions that represent the extent to which a classroom functions smoothly, including
effective behavioral management, productive class time, and learning tasks that are
structured to optimize student engagement. Theoretical underpinnings to this domain
include theories of the development of self-regulation and constructivist theories of
education (Piaget, 1936; Devries, 2002; Pianta et al., 2008).
Observers note interactions that show effective behavior management, including
evidence of clear behavior expectations like clearly explained rules, evidence of proactive
behavior management like monitoring for problem behavior, evidence for the redirection
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of misbehavior like use of subtle cues to guide student behavior, and evidence for good
student behavior including low levels of aggression or defiance.
Observers also note interactions that demonstrate effective productivity, including
evidence of maximizing learning time like providing choices when students complete
activities, evidence of routines like clear instructions for activities, evidence of smooth
transitions like transitions taking place quickly, and evidence of teacher preparation like
having materials ready to go at the beginning of lessons.
Finally, observers note interactions that show that teachers are using effective
learning formats to maximize students’ interest and engagement in the class. These
include interactions that show effective facilitation of learning such as teacher
involvement and questioning in learning, evidence that teachers use a variety of
modalities to engage students like interesting and creative materials, evidence of student
interest like active participation in class, and evidence of clear learning objectives like
reorientation statements during activities.
Instructional Support. The instructional support domain represents interactions
that support students’ understanding of class content. These include curricular strategies
that promote higher-order thinking, constructive feedback strategies, and use of strategies
that support students’ linguistic development. The theoretical background for this
domain comes from research on the strategies that best support children’s cognitive and
language capacities (Pianta et al., 2008).
For this domain, observers note interactions that support students’ development of
higher-order content knowledge. This includes interactions that support children’s
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analysis and reasoning like prediction and experimentation, interactions in which children
use creativity like brainstorming and producing materials, interactions that integrate class
concepts like instruction that connects current content with previous knowledge, and
interactions in which students connect their learning to the real world.
Observers also note interactions that show examples of high-quality feedback.
This includes use of scaffolding, teachers’ use of feedback loops and back-and-forth
interchanges to support student learning, use of prompts to support children’s thought
processes, provision of expanding and clarifying information, and use of encouragement
and affirmation in the classroom.
Finally, this dimension includes high-quality language modeling. Observers note
interactions that show frequent classroom conversation, the use of open-ended questions
that prompt multi-word responses, repetition and elaboration of words, teachers’ use of
self- and parallel-talk that maps actions onto language, and use of advanced language in
the classroom.
CLASS and later outcomes. Mashburn et al (2008) conducted a study to
determine which elements of pre-K quality relate to children’s development of academic,
language, and social skills during pre-K. The authors drew on data from the National
Center for Early Development and Learning’s Multi-State Pre-kindergarten Study
(NCEDL; Early et al., 2005) to compare the predictive utility of a variety of different
measures of classroom quality on children’s developmental outcomes. Of the measures
of quality used (including ratings of structural elements of the classroom like class size
and teacher’s degree attainment, ratings of the overall classroom environment, and the
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CLASS ratings of student-teacher interactions within the classroom), the CLASS was the
most consistent predictor of children’s outcomes. Specifically, children whose
classrooms were rated high on emotional support developed more social competence and
fewer problem behaviors relative to their peers throughout pre-K, while children whose
classrooms were rated high on instructional support experienced the greatest gains in
academic and language outcomes. The results of this study demonstrate the usefulness of
the CLASS in understanding which types of classroom interactions are high-quality and
support children’s development.
Critique of classroom quality framework. The classroom quality framework is
useful for explaining children’s development during a school year; however, it also has
drawbacks. Although this framework is intuitively useful for educators and provides an
actionable leverage point—improved classroom interactions—for improving child
outcomes, effect sizes of the impact of educational practices on children’s outcomes are
relatively small when compared to effect sizes of child-level predictors of children’s
outcomes like school readiness, or structural predictors of children’s outcomes like
family poverty (Mashburn et al., 2008). Furthermore, although measures of the quality of
instructional interactions are more consistently predictive of children’s development than
are more structural measures of classroom quality (Mashburn, 2014), in some cases,
high-quality classroom interactions only predict development for certain groups of
students (Hamre & Pianta, 2005). Therefore, it is not necessarily true that the same
classroom interactions are equally supportive of development for children from all
backgrounds. This indicates that the classroom quality model may under-emphasize
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child- and family-level differences when explaining children’s development within
Kindergarten.
Furthermore, although the classroom quality framework has been used to explain
children’s development within a year, it is less clear how well this framework applies
when understanding children’s development over longer periods of time, in which they
may change between multiple classroom settings. In fact, there is tension amongst the
major developmental theories as to the optimal patterns of development for children as
they move through multiple settings over time.
For instance, Piaget’s (1936) concept of schemas and attachment theory’s concept
of internal working models (Ainsworth et al., 1978) both represent cognitive structures
within children that can have qualities that are either adaptive or maladaptive. For Piaget,
schemas are adaptive when they match the needs of the environment and maladaptive
when they are not aligned with the environment. In attachment theory, in contrast,
internal working models are adaptive when they are qualitatively secure—in other words,
when children hold relationship schemas in which they believe that important others will
generally meet their needs.
Comparing these two ideas reveals some tension between these theories: namely,
is it more important that our schema for relationships is trusting, or that it is accurate? In
environments where caregivers are responsive to children, a secure working model for
relationships is also the most accurate schema with which to approach relationships.
However, the same may not be true for an environment that genuinely does not meet
children’s needs. Although in the long term, evidence suggests that a secure attachment
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style leads to the most positive outcomes for developing individuals (Fearons et al., 2010;
Collins, Welsh, & Furman, 2009), other attachment styles may also be an adaptive
response in less-supportive environments.
This question has practical implications for understanding how children’s
classroom experiences combine over the Kindergarten transition to support or hinder
their development. For instance, the two perspectives would predict different outcomes
for children who move from a preschool classroom that is highly responsive to a
Kindergarten classroom that is highly non-responsive. The attachment perspective might
say that the development of a secure attachment with a preschool teacher could be
expected to act as a buffer against the negative impacts of a less responsive Kindergarten
classroom. In contrast, the Piagetian perspective might say that this transition into a less
sensitive classroom could be expected to be particularly difficult for children who have
formed a schema of classrooms as being responsive, as they will need to do extra
cognitive work to adapt their existing schemas in the face of new information.
Resolving these questions is critical for researchers who want to understand
development across the Kindergarten transition. Although understanding how children’s
interactions can support their development within a year is important, it is also necessary
to understand how transitions in classroom quality as children transition from early
childhood classrooms into Kindergarten classrooms may also support or hinder their
development. Given the complexities of the developmental theories upon which
measures of classroom quality have been built, the results of these longer-term studies of
development may not be straightforward.
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Poverty and classroom quality. Research on the intersection between poverty
and classroom quality reveal two major patterns: 1) children who are living in poverty are
less likely to have access to high-quality educational experiences than those who are not
living in poverty, and, conversely, 2) when children living in poverty are able to access
high-quality educational experiences, these experiences tend to disproportionately benefit
those children, resulting in a decrease of income-related gaps in academic and socialemotional skill.
Evans (2004) reviewed a number of studies that describe children’s experiences
who are growing up in poverty. These studies, taken in sum, indicate that children who
are living in poverty, particularly those who are living in a community with a high
density of family poverty, are less likely than their peers to have access to high-quality
educational experiences. Schools in high-poverty neighborhoods tend to have teachers
with fewer qualifications and higher turnover rates. In early educational facilities in lowincome neighborhoods, teachers are significantly less warm, responsive, and sensitive to
students’ needs, compared to teachers in higher-income facilities. In addition to this
lower level of emotional support, schools that serve predominantly low-income families
are also less likely to use high-quality instructional support—teachers use less cognitively
complex speech and are less likely to ask questions to scaffold children’s learning. This
pattern of results indicates that children who are living in poverty are generally less likely
to experience high-quality classroom contexts than their peers who are not living in
poverty.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

52

However, conversely, other studies indicate that when children who are living in
poverty are able to access high-quality classrooms, these experiences can be particularly
beneficial for these children. For example, in a study of 910 children in first grade
classrooms who participated in the NICHD Study of Early Child Care, Hamre & Pianta
(2005) found that SES-related achievement gaps were reduced in classrooms
characterized by high instructional support. Similarly, additional high-quality
educational supports provided to children and families during the Kindergarten transition
can reduce income-related gaps in academic and social-emotional skills by the end of
Kindergarten (Schulting et al., 2005; LoCasale-Crouch et al., 2008). These results
indicate that highly supportive classroom environments may be particularly beneficial for
children who are living in poverty.
Combined, these two general findings show a discordant pattern: although highquality early educational experiences may be effective in reducing income-based
achievement gaps, these high-quality classrooms are not as accessible to low-income
students as they are to their highly-resourced peers. This indicates that although highquality classroom experiences may help to compensate for some of the negative impacts
of childhood poverty, leading to reduced achievement gaps, the current structure of
educational access actually promotes the opposite pattern, in which relatively wellresourced children, who are not at risk for low academic and social-emotional school
readiness, are also more likely to enter the classrooms that are most promotive of their
learning and growth.
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Summary. In general, results from the study of the CLASS and studies of more
specific developmental theories show that the quality of children’s classroom interactions
can lead to academic and social-emotional development within a given year of early
education. These results support the classroom quality framework of understanding the
Kindergarten transition, which suggests that children who are in high-quality
Kindergarten classrooms should experience more positive development relative to their
peers than those who are in lower-quality classrooms. Specifically, the CLASS
framework identifies three major domains of classroom quality that may impact
children’s educational outcomes during a school year: the emotional tone of their
classrooms, the organizational quality of their classrooms, and the nature of instructional
support that children receive within their classrooms.
However, there are some drawbacks to the classroom quality framework. First,
although effects of high-quality interactions on children’s development are relatively
consistent, the effect sizes of their impacts on children’s development are relatively small
when compared to child-level or large-scale economic predictors of children’s school
success (Mashburn, 2008; Duncan et al., 2007; Evans, 2004). Similarly, high-quality
classroom interactions do not benefit all groups of children equally (Hamre & Pianta,
2005), which indicates that research evaluating children’s development through the
classroom quality framework should also take into account the role of child and family
characteristics in producing development. Finally, although high quality classrooms may
support children’s development within a given year of school, it is less clear whether
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children’s experiences in one classroom continue to affect their development as they
transition into their next classroom settings.
One of the groups of children who may disproportionately benefit from highquality classroom interactions is the group of children who are growing up in poverty.
When children who are living in poverty enter into high-quality, instructionally
supportive classrooms, their achievement begins to catch up to that of their higherincome peers (Hamre & Pianta, 2005). Despite this, children who are living in poverty
are more likely to enter lower-quality classrooms, in which income-related achievement
gaps are maintained or widen over time (Evans, 2004; Hamre & Pianta, 2005; Reardon,
2011).
P3 Initiatives and the Continuity Perspective
The final theoretical model that is popular for understanding how to best support
children through the Kindergarten transition is the continuity model (Stipek et al., 2017).
This framework for approaching the Kindergarten transition has emerged through
initiatives to unite providers of early childhood care with k-12 schools to create a
seamless education system that supports families and children at all points along the early
childhood timeline. These initiatives, commonly called P3 (preschool-3rd grade)
initiatives, focus on making system-wide improvements that link education efforts in
early childhood to those in middle childhood (Reynolds et al., 2010). Rather than
targeting programs and interventions to a specific grade or time, educators and policymakers who work within the P3 framework focus on creating comprehensive programs
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that persist throughout multiple years of children’s developing lives—from the time prior
to Kindergarten entry on through the early elementary years.
This perspective adds to both the school readiness and classroom quality model
by highlighting the importance of children’s cumulative experiences in their school
environments over time. Instead of focusing solely on children’s school readiness prior
to Kindergarten entry, or the quality of children’s Kindergarten classrooms only, the P3
approach implicitly assumes that children’s patterns of experience across their entire
early educational careers matter—for example, Kindergarten teachers may be able to be
more effective when the children in their classrooms have experienced high-quality early
educational experiences that prepare them well for the challenges of Kindergarten.
Therefore, aligning the disparate systems that exist in the world of early education and
creating systems of support that span more than a single academic year are some of the
major goals for P3 practitioners.
Much like the classroom quality perspective, arguments for the usefulness of the
P3 approach draw both from developmental theory and applied research.
Bronfenbrenner’s Ecological Theory (1979), which posits that development is caused by
people’s interactions with their environments that are sustained over relatively long
periods of time, represents a major theoretical support for this approach. Furthermore,
applied research on the P3 approach has confirmed that programs that provide long-term
supports for children and their families are more promotive of children’s development
than are shorter-term programs (Reynolds et al., 2010; Jenkins et al., 2015), as is
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experiencing multiple years of high-quality education across the Kindergarten transition
compared to experiencing high-quality Kindergarten only (Broekhuizen et al., 2016).
Ecological systems theory. Bronfenbrenner’s (1979) Ecological Systems Theory
is a major developmental theory used to support the continuity approach to understanding
the Kindergarten transition. This theory proposes that a) human development is spurred
by developing individuals' reciprocal interactions, called proximal processes, with the
people, objects, and symbols in their immediate environment, and b) the nature of these
proximal processes depends on characteristics of the developing individual, the
characteristics of the environment in which they are developing, the nature of the
phenomenon that is developing, and continuities and changes in people and contexts over
time. Bronfenbrenner and Morris later explicated this theory in more detail, in a 1998
paper which described a developmental model called the Person-Process-Context-Time
(PPCT) model. The following section will review the major components of the PPCT
model and demonstrate how these can be applied to the Kindergarten transition,
highlighting the instances in which this model supports the continuity perspective.
Process. The central axiom of Bronfenbrenner and Morris's (1998) PPCT model
is that proximal processes are the engine which spurs development. Bronfenbrenner's
(1979) paper on ecological systems theory describes the concept of proximal processes
and explains the factors that impact the ways in which they unfold in two propositions:

Proposition One: Human development takes place
through processes of progressively more complex
reciprocal interaction between an active, evolving
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biopsychological human organism and the persons,
objects, and symbols in its immediate external
environment. To be effective, the interaction must
occur on a fairly regular basis over extended periods
of time. Such enduring forms of interaction in the
immediate environment are referred to as proximal
processes.
Proposition Two: The form, power, content, and
direction of the proximal processes effecting
development vary systematically as a joint function
of the characteristics of the developing person; of the
environment-- both immediate and more remote-- in
which the processes are taking place; the nature of
the developmental outcomes under consideration;
and the social continuities and changes occurring
over time through the life course and the historical
period during which the person has lived.
To summarize these propositions, this theory proposes that the building blocks of
human development are repeated, increasingly complex reciprocal interactions between
developing individuals and their environments. When applying this concept to real-world
development in a classroom, these proximal processes can often be identified by thinking
about verbs—in other words, identifying the actions that children are engaging in
throughout their school days. For instance, proximal processes in the classroom may
include talking with a teacher or friend, listening to a story, running on the playground,
playing with geometric shapes, writing in a journal, reading a book, thinking about a
lesson, cutting out shapes, coloring a picture, or climbing on a jungle gym. In the PPCT
framework, these repeating, increasingly complex processes are central to development.
The concept of proximal processes can be combined with other developmental
theories to identify which types of processes should best support children’s development.
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Namely, as shown in the review of the theoretical and observational models of supportive
Kindergarten practices, classroom interactions in which children are able to direct their
own learning, explore challenging and novel materials, receive effective feedback, and
communicate using rich and complex language are beneficial for children’s development,
as are interactions that are warm and responsive to children’s needs (Pianta et al., 2008;
Ryan & Deci, 2000; Piaget, 1932; Mashburn et al., 2008). Within the PPCT framework,
the way in which these proximal processes occur and influence individuals’ development
can be explained through a function of the remaining three factors: person characteristics,
context characteristics, and the way in which these characteristics unfold over time.
Person. In the PPCT model, the characteristics of the developing individual are
understood both as outcomes which are being developed over time and as qualities that
influence the reciprocal interactions in which an individual is engaging. According to the
PPCT model, a person's characteristics and experiences can influence the nature of the
proximal processes a developing individual will experience in three ways. Force
characteristics refer to individual qualities that may cause people to engage or disengage
in proximal processes—these force characteristics might include qualities like interest,
which might lead children to engage with work, or distractability, which might lead
children to disengage from classroom instruction. Individuals may also have personal
resource characteristics, which they can draw on to engage in proximal processes—for
instance, children with an early understanding of letter-naming may be able to use that
knowledge to engage with more advanced literacy ideas than a child who does not have
these early literacy skills. Finally, children may have demand characteristics that elicit
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certain responses from people in their environment—for instance, children who have
trouble controlling their behavior when angry may elicit frustrated responses from their
caregivers and peers.
The school readiness perspective, which proposes that children have certain
characteristics that may promote their future development, ties in to the person
component of the PPCT model. Early motivation, academic skills, and social-emotional
skills can be thought of as some of the force, resource, and demand characteristics that
will lead children to engage or disengage with their classroom surroundings during
Kindergarten. From the continuity perspective, this means that children who are exposed
to supportive interactions during their early educational experiences and who develop
more skills by Kindergarten entry might be theorized to be better able to take advantage
of high-quality Kindergarten classrooms, as they will be more driven to engage in the
interactions that are supportive of their future development.
Context. Another central feature of both the PPCT model and Bronfenbrenner’s
earlier work on Ecological Systems Theory is the idea that proximal processes are
embedded within environmental settings, and that the nature of these developmental
contexts may be impacted by still larger contexts. Bronfenbrenner called these contexts
‘systems’ and identified four key systems that may influence the type of proximal
processes a growing individual experiences.
The first type of system Bronfenbrenner identified is the microsystem, which
refers to any setting a developing individual directly experiences. A child, for instance,
may develop within a variety of microsystems during any given week as they move
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between their home and family setting, their classroom, their friend’s house, their
synagogue, and their sports team. Each of these microsystems may take place in a
different physical space, may include different social partners with whom to interact, and
may have different behavioral expectations; however, in each of these settings the
proximal processes that children engage in can influence their development.
Several key microsystems support children’s learning during the Kindergarten
transition—some important settings include family, school, community, and peer settings.
However, the contexts in which educators have the most direct influence on children’s
development during this time are school settings, in which educators are able to engage in
proximal processes directly with students. There are two different school microsystems
that children commonly participate in during the Kindergarten transition—the preschool
setting and the Kindergarten setting. Therefore, these will be the primary microsystems
discussed in this study.
Each of a child’s developmental settings may not be wholly distinct from each
other. For instance, peers who share a child’s classroom microsystem may also share a
sports team. Parents may communicate with a teacher to establish a unified strategy for
promoting a child’s academic success in both the home and the classroom. Any of these
links between microsystems may mean that a child experiences proximal processes that
build on themselves across multiple microsystems. Ecological Systems Theory notes the
importance of these between-microsystem connections—the cumulative set of
microsystems that a developing individual experiences is referred to as their mesosystem.
In the PPCT model, proximal processes become more effective at promoting
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development when they are consistent across an individual’s entire mesosystem. In fact,
Bronfenbrenner concluded that “proximal processes cannot function effectively in
environments that are unstable and unpredictable across time and space. … The
cumulative effects at this mesosystem level are likely seriously to jeopardize the course
of human development. (pg 1019).” From this perspective, it is not just the quality of
proximal processes within a given microsystem that matter for development, but the way
in which those processes combine between multiple settings over time.
To apply the concept of the mesosystem to the Kindergarten transition, the
preschool and Kindergarten contexts may include proximal processes that align with and
build upon each other, or may include proximal processes that are disjoint from one
another. These connections or disconnections across the two microsystems represent
mesosystem level influences on children’s development. Furthermore, children’s family
and home contexts may have qualities that influence the efficacy of the proximal
processes children experience within their school systems. According to this theory, the
combination of developmental influences across children’s full mesosystems are
important to their learning and growth.
Individuals’ experiences at the micro- and meso-system level may also be
influenced by processes that occur in contexts that the individuals themselves are not a
part of. In particular, settings external to the child’s micro- and meso-system that include
key members of children’s lives may have an impact on the quality of the proximal
processes the children themselves experience-- these contexts are called exosystems in
the PPCT model. For example, a child’s teacher may participate in a professional
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development workshop. Although the child him or herself is not present in the workshop,
the teacher may learn new ways of engaging with students that impact the processes
within the child’s classroom.
The final type of system referenced within Ecological System Theory is the
macrosystem. This system level refers to the society-level, historical and cultural
contexts within which all other systems are embedded. The proximal processes a child
experiences across all other systems depend on the cultural values and norms at the
macrosystem level. For example, a large cultural shift occurred in the United States with
the implementation of the No Child Left Behind (NCLB) act in 2002 (Bassok, Latham, &
Rorem, 2016), which required that all public school students 3rd grade and older take
standardized tests and instituted punitive measures for schools in which students did not
hit state benchmarks. Between the years preceding the implementation of NCLB and the
years following, the types of proximal processes that children experienced within a
typical kindergarten classroom changed—between 1998 and 2006, U.S. kindergarteners’
classrooms evolved to include more interactions that focused on literacy and fewer on
social sciences, art, and physical education; moved from spending 56% of instructional
time on child-directed activities to 33%; and changed to focus more on supporting
children in skills that had previously been in the first grade curriculum, such as
conventional spelling (Bassok et al., 2016). The expectations and norms of the
macrosystem in which children were developing changed over these 8 years, which likely
impacted children’s experiences within the microsystem of the kindergarten classroom.
The way in which the preschool and Kindergarten classrooms align or misalign at
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the mesosystem level can be influenced by macrosystem level factors, because these
settings are embedded in two different large-scale systems. Children’s Kindergarten
classrooms are housed within the k-12 education system, while preschool classrooms are
not a part of that system. As noted earlier, it is common for these two classroom settings
to have different stated goals (e.g. the Head Start framework includes a wider range of
desired developmental outcomes; see page 19), which may impact the proximal processes
children experience during the two settings. From the P3 perspective, creating continuity
and alignment between these settings at the meso- and macro-system level is necessary to
support children in their transition into Kindergarten.
The context component of Ecological Systems Theory supports the continuity
perspective by proposing that it is not just children’s experiences in any one setting that
matter, but the way in which those experiences build on themselves across settings over
time. This expands on the classroom quality approach, which focuses on the interactions
children experience within a single microsystem (in the case of the Kindergarten
transition, this microsystem is generally the Kindergarten classroom), to posit that
Kindergarten classroom interactions will be more effective when they build on the
interactions a child has already experienced within the Pre-K classroom. Furthermore, in
order to support large-scale improvements to alignment between early childhood
education systems and the k-12 system, it is likely that processes will need to occur at the
macrosystem level that allow these systems to smoothly connect with each other.
Time. The final component of the PPCT model is time. The concept of time
shows up in Propositions One and Two of Ecological System Theory in several places.
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First, the theory specifies that proximal processes influence development when they
become progressively more complex over time. The theory also specifies that in order for
proximal processes to be effective at promoting development, they must occur fairly
regularly over an extended period of time. Finally, the theory notes that social
continuities and changes over a long period of time may influence the types of proximal
processes that occur.
To expand further on these three interpretations of time, Bronfenbrenner and
Morris specified three different levels of time that developmental psychologists should
focus on to understand development. One level of time, called micro-time, refers to the
events that occur during a specific proximal process. For instance, a researcher interested
in understanding development at the micro-time level might observe a child talking to his
teacher during a mathematical activity, noting the ways in which teachers provide
feedback in real time. Another way of understanding time is through meso-time, which
looks at the patterns of proximal processes that occur across days, weeks, months, and
years of peoples’ lives. For instance, a researcher interested in understanding processes
across meso-time might look at the ways in which that child’s math classwork becomes
more complex over time as he moves from understanding addition to understanding
multiplication. Finally, the theory deals with macro-time, which is time on a historical
scale, as society and cultures change values and expectations. To understand macro-time
effects, a researcher might compare mathematics curricula of the modern day with
curricula from earlier times, to understand how our current social norms influence the
types of processes children engage in as they learn mathematics.
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The extent to which high quality proximal processes in preschool and
Kindergarten positively impact children’s development also depends on the extent to
which those processes are able to be maintained over time. Those processes that are
well-aligned and continuous between preschool and Kindergarten are expected to be most
supportive of children’s development. In contrast, when children experience a great deal
of changing rules, goals, expectations, and interaction styles between those two settings,
they may encounter setbacks in their development.
Empirical evidence for the continuity model. Evidence for the continuity
model does not just come from developmental theory—this model has also been
supported in studies of children’s early education. These studies have shown that a) early
interventions to support children’s learning are most effective when there are continued
supports for children’s learning throughout their early years of elementary school, and b)
qualities of children’s educational experiences can combine across years to predict
children’s development.
Reynolds, Magnuson, and Ou (2010) reviewed the evidence for the positive
impacts of P3 programs relative to preschool-only programs and found that while
children who attended preschool-only early education programs experienced a fadeout of
program effects throughout early elementary school, children who received additional
supports throughout elementary years maintained longer-lasting program effects. The
authors reviewed several of the original studies on the impact of early education (the
Abecedarian Project, Head Start with Follow Through, and Chicago Child-Parent Center
and Expansion Program) which included multiple study conditions: a control group of
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students who did not receive the program, a study group who attended the program
during their preschool years, and a study + follow-through group who attended the
program during preschool years but also had additional supports throughout their first
few years of elementary school. In each of the reviewed studies, the greatest benefits of
program access were experienced by the group of children who not only participated in
early education programs prior to kindergarten entry but also were able to continue
program participation through third grade. In general, academic benefits tended to fade
out more quickly, while social and emotional benefits were reported as those most likely
to persist—a pattern which may be due to the fact that the stated purpose of these
programs is to improve social competencies. The results of these studies support the
continuity model by demonstrating that the effects of high-quality early educational
experiences can be sustained through later educational experiences that build on
children’s early development; however, they also show that the effects of these
continuous experiences may differ depending on which developmental domain is being
targeted.
Other research shows that this type of continuous program throughout early years
can be effective in supporting academic outcomes. Jenkins et al. (2015) evaluated the
Building Blocks program, which is a mathematical curriculum designed to support
children’s conceptual and procedural math understanding during early childhood.
Students were randomly assigned to participate in one of three treatment conditions: a
business-as-usual control group, a group who received the Building Blocks curriculum
during their Head Start years, and a third group who received both the Head Start
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curriculum and a Kindergarten/1st grade follow-through in which students’ Kindergarten
and first grade teachers were given information about the Building Blocks curriculum
students had experienced during Head Start. Results showed a main effect of the
Building Blocks curriculum on children’s Kindergarten math skills: children who
attended either the preschool-only program or the preschool + follow through program
ended the Kindergarten year with higher math skills than their peers in the control group.
However, for children who attended the preschool-only version of the program, this
effect was no longer significant by the end of first grade, matching the fade-out effect
seen in many studies of early childhood education. Children in the follow-through group
did not experience the same fade-out effects—by the end of first grade, these students’
math skills were still significantly higher than those of the control group. This study
indicates that creating connections between preschool settings and elementary settings
can support children’s academic growth, which supports the continuity model.
Broekhuizen et al. (2016) conducted a study to determine whether continuity of
high-quality classroom experiences across the Kindergarten transition predicted
children’s development of social skills and behavior problems during preschool and
kindergarten. Data were drawn from the Family Life Project, a large-scale longitudinal
study that followed 1175 children from the age of 36 months to the end of their first
grade year. In this study, researchers visited children’s pre-K and Kindergarten
classrooms during the fall or winter and rated the quality of those classrooms using the
CLASS. They then compared children’s development of social skills and problem
behaviors from the beginning of Pre-K to the end of Kindergarten who experienced
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different patterns of classroom quality: some children experienced two years of high
quality, others experienced just one year of high quality, and still other experienced low
quality in both years. Results showed that the children who experienced the most growth
across these two years were those who experienced multiple years of high quality, while
multiple years of low quality led to the least growth. These results suggest that
experiencing continuous emotionally-supportive and well-organized classrooms
throughout PreK and Kindergarten results in the most optimal social development
throughout early childhood.
Criticism of the continuity model. The continuity model addresses the major
drawbacks of the school readiness model and the classroom quality model. This model
acknowledges the importance of school readiness in allowing a child to take full
advantage of high quality instructional interactions during Kindergarten, as well as the
importance of high quality education during both Pre-K and Kindergarten. Furthermore,
this model incorporates the importance of high quality educational interactions across
multiple developmental contexts over time: from this perspective, the optimal pattern of
development is one in which children experience emotionally supportive, well organized,
and cognitively complex interactions in home and at school, at all points along the early
childhood education timeline.
However, this model also has some drawbacks. Specifically, although it identifies
a path of development that is most optimal for children—experiencing high-quality
classroom interactions in both pre-K and Kindergarten—it is not as theoretically clear
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what could be expected to happen when this is not the case. How is children’s
development impacted by experiencing one or more years of lower-quality classroom
interactions? Exploring this in more depth could lead researchers to answer questions
that are of great practical importance to educators and policy-makers.
For instance, if children only experience one year of high-quality,
developmentally-supportive practice during the Kindergarten transition, does it matter
whether that year is prior to Kindergarten or after Kindergarten entry? Does the impact
of an early positive classroom stay with children after they’ve left preschool, or is
children’s development during Kindergarten more influenced by the qualities of their
Kindergarten classrooms? Can high-quality kindergarten classrooms reduce early gaps
caused by disparities in pre-K experiences? Do certain children benefit more from
multiple years of high-quality education? Are there different patterns that are most
supportive for academic growth versus social-emotional growth? In short, although it’s
tempting to simply conclude “more good things are better” when it comes to experiences
within classrooms, in order to truly understand how children’s classrooms impact their
learning, there are fruitful questions that can be answered by looking into the effects of
classroom quality over time with more complexity.
Poverty and the continuity model. Even less is known about how patterns of
classroom experiences over time can best support children who are growing up in
poverty. It is likely that the barriers preventing children in high-poverty neighborhoods
from accessing higher-quality early education (Evans, 2004) may compound over time,
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meaning that children who are living poverty are less likely to experience the multiple
years of high quality schooling that represent the continuity model’s optimal
developmental context. This means that in order to use the school system to address
systemic, income-related gaps in academic and social-emotional skill, it is even more
pressing to answer questions about whether high quality Kindergartens can compensate
for low quality Pre-Ks, or vice versa, and dig more deeply into the developmental
consequences of less-optimal patterns of classroom experience. Findings from studies
using the classroom quality model suggest that a single year of high-quality education
can act as a compensatory strategy for children living in poverty who are lagging behind
their peers academically (Hamre & Pianta, 2005). However, it is less clear whether that
same compensation effect manifests equally during Pre-K and Kindergarten, as well as
whether it is enhanced when high quality classroom interactions are consistent over time.
The question of how experiences of childhood poverty play into children’s
development within the school system is further complicated when poverty is used not
just as a child-level demographic variable, as it is in the school readiness and classroom
quality models, but is instead used to partially inform a picture of the types of interactions
children may be experiencing in their home microsystems. Evans’ (2004) article on the
environment of childhood poverty showed that children who are growing up in poverty
do not just experience school systems that tend to be less emotionally and instructionally
supportive, but their home lives are also less likely to be rich with high-quality
interactions than are those of their well-resourced peers. Although parents from all
socioeconomic statuses are more likely than not to be responsive to their children,

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

71

parenting in poverty is characterized by lower rates of responsivity than is parenting in
high-income families. For instance, in a 2001 review of parenting practices in the United
States, Bradley et al. found that 85% of families living above the poverty line used
parenting practices that could be characterized as responsive during a home observation
(e.g. responding to children’s speech, speaking to children for reasons other than
scolding), while the same was true of 74% of families below the poverty line (Bradley et
al., 2001, as re-analyzed by Evans, 2004). These patterns persist across multiple studies
with a variety of methodologies: a 2003 meta-analysis showed a moderate, but consistent,
link between children’s experiences of poverty and parenting that included more rejection
and less nurturing and consistent discipline (Grant et al., 2003). These differences in the
types of interactions children experience in their homes exist in the cognitive domain as
well: for instance, children living in higher income families tend to be exposed to more
words from an early age (Evans, 2004) and are also more likely to experience more
exposure to books from a young age (Bradley et al., 2001).
Evans’ (2004) review shows that many types of emotional and instructional
processes occur at different rates in high-income and low-income families. In general,
although measures of poverty are an imperfect proxy for understanding the quality of
interactions a child is likely to experience in their home lives, many children who are
living in poverty experience interactions at home that are different than those their peers
in higher-income families are typically experiencing. And on average, these differences
include fewer interactions that previous research has suggested are supportive of
children’s emotional and cognitive development. Therefore, when investigating how
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high quality interactions are sustained across multiple settings over time, it may be that
children living in poverty experience different effects of high-quality Pre-K and
Kindergarten classrooms than do their peers from higher-income families, because both
groups of children experience home lives that involve different types of educational
interactions, and the nature of these interactions may combine with those children
experience within the educational setting in different ways.
Summary. The final set of research on the systems that support children and
families through the Kindergarten transition uses the continuity model of development to
create systems of well-aligned supports that stretch from before Kindergarten entry
through the early years of elementary education. From this perspective, the best solution
for creating early educational systems that support children’s development are to support
high-quality education that is consistent and well-aligned between Pre-K and
Kindergarten.
This perspective is backed by developmental theory and empirical research.
Bronfenbrenner’s Ecological Systems theory (Bronfenbrenner & Morris, 1998) suggests
that children experience optimal development when they engage in high-quality
interactions with the people and objects in the world around them, and that this
development is enhanced when these high-quality interactions are consistent between
developmental settings and across time. Empirical support for this perspective draws
from studies of early childhood interventions, which are more effective when they
include elements of continuity over time (Reynolds et al., 2010; Jenkins et al., 2015), as
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well as studies of cumulative effects of classroom quality, which indicate that
experiencing multiple years of high quality classroom experiences through Pre-K and
Kindergarten is positively associated with social-emotional development throughout early
childhood (Broekhuizen et al., 2016).
However, this approach is not without drawbacks. Specifically, while the
continuity approach is designed to support multiple years of high-quality early education,
the reality of children’s early childhood experiences may be different (Evans, 2004). It is
important to understand whether there are alternate pathways to a smooth Kindergarten
transition for children who may not have access to two years of high quality education
across this timeframe. This is particularly true for children who are living in poverty,
who are less likely than their peers to experience high-quality education during any given
school year, and who are at risk for low development of academic and social-emotional
skills during this time. Furthermore, more research is needed to understand the
compounding effect of interaction quality in the home setting and the classroom setting
for children who are living in poverty, who are also more likely than their well-resourced
peers to experience less emotionally and instructionally supportive interactions in the
home.
Summary
The Kindergarten transition is a critical time for children’s development, as
children’s experiences during the Kindergarten transition often forecast their future
success or failure within the school system (Duncan et al., 2007; Connolly & Olson,
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2012). Approximately 16% of children struggle during this transition (Rimm-Kaufman et
al., 2000), and these struggles can lead to further educational issues down the road as
children move through elementary school (Duncan et al., 2007; Claessens et al., 2009; LiGrining et al., 2010; Farkas, 2011). Difficulties with the Kindergarten transition are more
common for children who are growing up in poverty (Rimm-Kaufman et al., 2000;
Duncan & Magnuson, 2011); however, increased support during the Kindergarten
transition particularly benefits these children (Schulting et al., 2005; LoCasale-Crouch et
al., 2008), meaning that for children living in poverty, the Kindergarten transition can
represent a major educational turning point. However, research is mixed on the best way
to promote children’s development during the Kindergarten transition, particularly with
respects to which types of supports are most effective for children living in poverty.
This chapter detailed three common research frameworks for understanding the
Kindergarten transition—the school readiness framework, the classroom quality
framework, and the continuity framework. Taken together, these three frameworks
indicate that there are many partial solutions to the question of how to structure an
educational system to best support children’s development during the Kindergarten
transition: children’s own skills and characteristics can influence their development, as
can the quality of the classrooms those children inhabit, as can the pattern of children’s
experiences in classrooms over the course of extended periods of time. Therefore,
supporting children’s early learning, high-quality classroom interactions, and
maintenance of high-quality interactions across multiple years of children’s development
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are all potential solutions to the problem of promoting children’s smooth Kindergarten
transitions.
However, there are gaps in this research literature. First, although research on
classroom quality shows that high quality interactions within a classroom are especially
effective at promoting development for children who are living in poverty, it is less clear
how the school readiness and continuity frameworks could be leveraged to reduce
income-based achievement gaps. In addition, although the continuity framework focuses
on the importance of children’s cumulative experiences over multiple school years, this
framework fixates heavily on the benefits of receiving multiple sequential years of highquality instruction during the Kindergarten transition without exploring whether there are
alternate pathways to Kindergarten success and without exploring the developmental
ramifications of experiencing one or more years of lower quality education. Using
developmental theory and empirical support, it is possible to propose alternate models
that explore the effects of children’s cumulative experiences during Pre-K and
Kindergarten on their developmental outcomes, and evaluating these models may allow
educators to answer practical questions about supporting children’s development over
time that have not been answered by tests of the continuity model. The following
chapters of this dissertation will address these research gaps by describing and testing
additional models of children’s development across the Kindergarten transition and
evaluating whether any of these processes function differently for children who are living
in poverty.
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Chapter Three

Theoretical Models

As noted in the previous chapter, children’s development during the Kindergarten
transition may depend not just on their skills at one given time point or their experiences
within one year of school, but in addition, children’s experiences within classrooms may
combine across multiple years to promote or hinder their development. With this in
mind, in order to understand and support children’s smooth Kindergarten transitions, it is
necessary to understand both the types of classroom interactions children experienced
prior to the Kindergarten transition and the types of classroom interactions they
experience within their new Kindergarten classrooms. Furthermore, it is necessary to
understand how these two sets of experiences may interact with each other to impact
children’s development.
This chapter will first describe the classroom interactions children experience
during Pre-K and Kindergarten, in order to identify whether there are particularly
common patterns of experience for children during this transition. Then, six different
theoretical models will be described that explain children’s development as a function of
their changing classroom environments during this transition—three of these models (the
school readiness model, the classroom quality model, and the continuity model) are the
same models that have been described in the previous chapter, while three models (the
Pre-K launch model, the buffer/compensation model, and the consistency model) will
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expand on other developmental principles to describe other possible trajectories
children’s development may take in reaction to the environments they experience during
Pre-K and Kindergarten.
Describing Classroom Interactions in Pre-K and Kindergarten
There are well documented, predictable patterns in children’s experiences as they
transition from Pre-K into Kindergarten. Specifically, there are predictable differences in
the qualities of interactions children experience between the Pre-K and Kindergarten
settings, in that Kindergartens tend to be more academically focused, less emotionally
supportive, and more taxing to children’s cognitive and regulatory capacities than are
Pre-Ks (Rimm-Kaufman & Pianta, 2000; Mashburn & Yelverton, in press).
Rimm-Kaufman and Pianta (2000) reviewed prior research to describe typical
patterns of stability and change children might expect to experience as they move from
preschool to Kindergarten. They concluded that there are many systematic differences
between preschool and Kindergarten. At the child level, they note that children are
experiencing rapid cognitive development at this age: they are in the process of
developing memory skills, reasoning abilities, and strategies for recall, and therefore may
have greater capacity in these areas compared to their preschool peers. At the context
level, children are also moving into educational settings that may place more demands on
their capacities: compared to preschools, Kindergartens are more likely to be more
focused on formal instruction, include mostly academic goals, and children are expected
to work independently for longer periods of time. At the mesosystem level, the
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relationship between families and schools changes during Kindergarten. Rimm-Kaufman
and Pianta (2000) note that k-12 schools are more subject to governmental regulation,
meaning that often parents are able to exert less influence on their child’s schooling.
Each of these changes in children and context contribute to children’s overall experience
of this time as a major transition.
Mashburn and Yelverton (in press) mirrored these findings in a chapter on
children’s transition experiences from Head Start to Kindergarten. The authors examined
findings from the Head Start Impact Study, which followed a nationally-representative
sample of 975 children who moved from Head Start into Kindergarten during 2004. The
authors found that children experienced more frequent literacy instruction in
Kindergarten, while also experiencing an increase in adult-centered learning activities
and a decrease in child-directed learning. These results match Rimm-Kaufman and
Pianta’s (2000) assertion that learning in Kindergarten tends to be more formal and more
directed towards academic materials.
Finally, there is evidence to suggest that these previous studies may actually
underestimate the extent to which Kindergartens are more formal and academic-focused
than preschools. Bassok et al. (2016) used data from two large-scale longitudinal studies,
one from 1998 and one from 2006, to show that Kindergarten classrooms are increasing
over time in their focus on academic development, compared to social-emotional or
physical development. Between 1998 and 2006, the proportion of time spent on literacy
instruction in national Kindergarten classrooms increased, while the amount of time spent
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on physical development, social studies, art, and music decreased. Additionally, time
spent on child-directed activities declined while adult-led instruction time increased
across the decade. These trends suggest that today’s Kindergartens may be more
academically focused and adult-directed than those studied in 2000 by Rimm-Kaufman
and Pianta. However, whether preschools have experienced similar curricular shifts
during the last few decades was not documented by this study.
In general, these studies have shown that children can expect to experience some
differences in their classrooms as they move from the pre-K setting to the Kindergarten
setting. Kindergartens are more likely to have an academic, rather than social-emotional,
focus. Furthermore, Kindergartens are likely to be more taxing on children’s regulatory
capacities than pre-Ks. Finally, these mismatches between classroom settings may be
getting more pronounced over time. To combine these findings with Bronfenbrenner’s
Theory, it is likely that many of the proximal processes that children come to know
during preschool are qualitatively transformed upon Kindergarten entry. Theoretically,
this shift may mean developmental struggles for some children.
Models of Development in Dynamic Settings over Time
Despite a theoretical and empirical warrant to study in further depth the ways in
which children’s classroom experiences change over time as they transition into
Kindergarten, not much research has looked at classroom quality on both sides of the
Kindergarten divide to understand how children’s experiences combine to support or
undermine their development. What research has examined the ways in which patterns of
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classroom quality affect children’s development during this time has largely approached
the question from one central assumption—that the most optimal pattern of experience is
one in which children transition from a high quality Pre-K into a high quality
Kindergarten—and do not explore the developmental consequences of experiencing
alternate patterns of instructional quality.
In the following section, I propose six different theoretical models through which
researchers might understand the impacts of changing classroom environments during the
Kindergarten transition: the school readiness model, the Pre-K launch model, the
classroom quality model, the continuity model, the buffer/compensation model, and the
consistency model. Each of these models makes specific predictions about the
association between children’s patterns of experience across the Kindergarten transition
and their trajectories of growth during Kindergarten. The patterns each of these models
describe can also be seen in developmental literature on this transition. The overall
research goal of this dissertation is to use data on children’s experiences across the
Kindergarten transition to evaluate which of these models best represent the patterns we
see in data on children’s transitions.
1. School Readiness Model
The school readiness model follows the idea that children’s skills at Kindergarten
entry set them on trajectories of learning that will persist throughout their early academic
careers. From this perspective, children’s own characteristics and skills are the most
important predictors of their learning. Children who enter Kindergarten already high in
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academic and social-emotional skills will be able to make the most use of the learning
opportunities afforded within a Kindergarten classroom of any quality. Therefore,
ensuring that children have strong early academic and social-emotional skills by
Kindergarten entry is an effective strategy for promoting the development of children
during the Kindergarten transition.
School readiness illustration. To provide a real-life illustration of how the
school readiness model could explain development, imagine that there is a child, Holden,
who is entering Kindergarten. On the first day of Kindergarten, Holden already knows
how books work. He knows that the pages are read in order from left to right. He knows
that the pictures on the pages usually correspond to the words on that page. Even though
he can’t read yet, if he picks a book off of a shelf, he is able to follow along with the
pictures to tell a story. When he gets to Kindergarten, that basic knowledge of how
books work helps him learn how to read more quickly than the rest of the class. Soon, he
is reading the books in the classroom’s library for fun. By the end of the year, his
language and literacy skills have outpaced his peers.
Another child in the same classroom, Naomi, did not have much knowledge about
books before she came to Kindergarten. She loves story time, and over the course of the
school year, she learns the basics of reading. However, because she is still catching up
with children like Holden who came into Kindergarten with an understanding of how
books work, she has more to learn before she is able to take advantage of the classroom’s
supply of children’s books. Independent reading time is not as fun for her, because she
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can’t yet read the most exciting books. By the end of the school year, Naomi is still
struggling to meet Kindergarten reading benchmarks.
From the school readiness perspective, even though both Holden and Naomi are
in a high-quality Kindergarten classroom, in which they are being educated in literacy
and have access to literacy materials, their differences in Kindergarten-entry literacy
skills mean that only Holden will meet reading benchmarks by the end of the year. Their
trajectories of learning are set—because Naomi does not have any literacy skills at
Kindergarten entry, it will be much more difficult for her to catch up, while Holden will
continue to outpace her due to his early literacy knowledge.
Evidence for the school readiness model. Examples of this model at work in
research on the kindergarten transition can be found in literature from school readiness
researchers, who identify kindergarten-entry child characteristics that are most predictive
of later growth (e.g. Duncan et al., 2007; Claessens et al., 2009; Grissmer et al., 2010).
This analytical approach uses children’s development at one point in time (in this case,
Kindergarten-entry) to understand their subsequent development without examining the
impact of their educational environments. Conclusions drawn from this line of work
suggest that being ready for school at Kindergarten entry sets children on trajectories
towards success, while lagging behind peers at this time sets children on a path towards
school failure. It is worth noting, however, that while the analytical techniques used in
this kind of school readiness research operate from an implicit child-centered model, the
authors themselves acknowledge the importance of engaging curricula in supporting
academic and social-emotional development and note that their models contain a
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reasonable amount of unexplained variance that is likely partially due to students’
experiences in the classroom during their first years of school (Duncan et al, 2007).
2. Pre-K Launch Model
The Pre-K launch model goes hand-in-hand with the school readiness model.
Through this framework, children’s early classroom experiences set them on specific
developmental trajectories that will remain unaltered by the qualities of their later
experiences (launch model, Kindermann & Skinner, 1992; Model 1, Rimm-Kaufman &
Pianta, 2000). Therefore, children who experience high-quality interactions within their
Pre-K classrooms are set on more positive trajectories of development, compared to those
children who did not receive high-quality Pre-K education. These children will have
higher school readiness skills, and will be better able to adapt to the demands of
Kindergarten and utilize future learning opportunities. From this perspective, children’s
skills might be thought of as being more malleable while they are younger, as early
positive experiences have more lasting impacts than later positive experiences.
A fundamental assumption behind the Pre-K launch model is that these
experiences have consequences that persist as children grow, regardless of the
environments they may later find ourselves in—these early experiences ‘launch’ children
on relatively unchangeable trajectories of growth. The same assumption is true in the
school readiness model. However, the school readiness model focuses on child-level
characteristics in determining children’s academic trajectories, while the Pre-K launch
model focuses on children’s experiences of Pre-K classrooms as the main predictor of
children’s later development.
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Launch model illustration. To illustrate how this model works, imagine
revisiting the stories of Holden and Naomi from the school readiness model. Now,
imagine that the year before Holden and Naomi started Kindergarten, they were both
enrolled in out-of-home care for the first time. Before this preschool experience, neither
Holden nor Naomi had much experience with books in their home—they spent more time
playing with toys and watching television. When they entered preschool, they enrolled in
two different types of classrooms.
In Holden’s Pre-K classroom, teachers used developmentally appropriate
instructional practices to enrich their students’ literacy development. Story time was a
regular occurrence for children in this classroom. Teachers allowed children to explore
literacy centers and stepped in with guidance when students struggled. As a result,
Holden developed the early language and literacy skills that allowed him to excel in a
Kindergarten classroom and beyond.
In contrast, Naomi’s preschool operated under a childcare model that had little
academic support for children. Although Naomi’s physical needs were met, she was not
exposed to any additional literacy materials, nor were teachers invested in children’s
cognitive growth. Teachers focused more on ensuring that children were well-behaved
than on ensuring that children were encouraged to explore new ideas. As a result, Naomi
did not develop the early language and literacy skills that would have enabled her to take
full advantage of the learning opportunities available within her Kindergarten classroom,
and her literacy trajectory suffered.
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To compare and contrast these two illustrations, in the school readiness model,
Holden and Naomi’s literacy outcomes were seen as being caused by a characteristic of
the children themselves. In that example, differences in Holden and Naomi’s
Kindergarten-entry literacy skills caused them to experience different levels of growth in
literacy by the end of Kindergarten. In the Pre-K launch model, in contrast, these early
skills are not a function of the children’s characteristics alone, but instead are caused by
those children’s different early childhood education experiences. Within this model,
children’s skills are seen as more malleable prior to their entry into Kindergarten, and
less malleable as they get older. Therefore, the impact of high-quality early education on
children’s learning outcomes is stronger than the impact of high-quality Kindergarten
education, because it occurs while children are younger. Even though both Holden and
Naomi were enrolled in a high-quality Kindergarten, the impacts of their different Pre-Ks
persisted and led them to experience different developmental trajectories of literacy.
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Figure 1. Launch Model
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Launch model figure. To further elaborate on children’s expected patterns of
development as a function of the Pre-K launch model, see Figure 1. This figure
compares four groups of children: the group of children who attended a high-quality PreK (i.e. a Pre-K in which instructional practices match those identified as being most
supportive of children’s development via developmental theory and the CLASS) and
moved into a high-quality Kindergarten (much like Holden in the previous illustration),
the group of children who attended a high-quality Pre-K and moved into a low-quality
Kindergarten, the group of children who attended a low-quality Pre-K and moved into a
high-quality Kindergarten (much like Naomi in the previous illustration), and the group
of children who moved from a low-quality Pre-K into a low-quality Kindergarten.
Children’s expected scores, relative to other children their age, are plotted in this graph at
two timepoints: at Kindergarten entry and at the end of Kindergarten.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

87

This graph shows that from the perspective of the launch model, any children who
attended a high-quality Pre-K are expected to have higher skills at Kindergarten entry
than their peers. These children are still expected to have high levels of skill by the end
of Kindergarten regardless of the quality of their Kindergarten classroom, because their
high-quality Pre-K experiences have launched them onto a more positive trajectory.
Conversely, children who experienced low-quality Pre-K are expected to maintain lower
levels of skill than their peers regardless of the quality of their Kindergarten experiences,
because these children did not experience the benefits of a high-quality early educational
experience and entered Kindergarten already set on a lower trajectory of academic
development.
Evidence for the Pre-K launch model. Evidence supporting the idea of the
launch model comes from the success of early childhood education programs. Three of
the classic studies demonstrating the efficacy of early intervention on children’s later
development are the High Scope/Perry Preschool Program, the Abecedarian Project, and
the Chicago Longitudinal Study (Mervis, 2011). The High Scope/Perry Preschool
Program offered half day preschool to a small group of 3- and 4-year olds from lowincome, low-maternal-education backgrounds in the 1960s. Compared to a randomized
control group, children who attended the program had more motivation, engaged more
with homework and learning, had lower rates of delinquency, and required less special
education by middle school. The Abecedarian Project was a more intensive effort that
began during the 1970s: children who participated in this study attended intensive, year
round schooling from the time they were 6 months old to 5 years old. Education efforts
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focused on early cognitive and language stimulation, and results showed that children
who attended this program had higher cognitive skills from childhood through age 21,
when compared with a randomly selected control sample. Finally, the Chicago
Longitudinal Study began in the 1980s as an attempt to institute a program with a similar
model to the Perry Preschool Program on a larger, lower-cost scale. Children who
attended the Chicago preschools were compared to a matched sample of children who
had not attended any preschool, and results indicated that children who received early
education experienced cognitive benefits, were less likely to need special education, had
lower arrest and substance use rates in adolescence, and had lower rates of incarceration
as adults.
Results from these three longitudinal studies of the impacts of early education
support the idea that early positive experiences can lead to long-term trajectories of
improved development. Even in the absence of information about the quality of
children’s later academic experiences, these early, intensive learning programs promoted
children’s long-term development across cognitive and social-emotional domains.
Therefore, children’s positive experiences during these early years of lives seemed to
launch them onto positive pathways of growth throughout the remainder of their school
careers and into their adult lives.
3. Classroom Quality Model
Another common model for thinking about the way in which dynamic contexts
over time may impact children’s development is the classroom quality model. This
framework examines the direct effects of children’s current environments on their growth
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(e.g. Model 2, Rimm-Kaufman & Pianta, 2000). From this perspective, the best predictor
of a child’s growth during a given period of time is the quality of interactions they
experience during that same period of time. Therefore, it should follow that children’s
participation in high-quality Pre-K classrooms will lead to growth during pre-K, while
Kindergarten quality will lead to growth during Kindergarten. The classroom quality
model generally does not measure the cumulative impact of environment quality over
time: for example, from this perspective, researchers might expect a Kindergarten
curriculum to have similar effects on all Kindergarten students regardless of the curricula
they had experienced in the prior year.
Classroom quality illustration. To illustrate this model, imagine two Pre-K
classmates, Kayleigh and Jayne, who enter two different Kindergarten classrooms.
In Kayleigh and Jayne’s Pre-K classroom, there were good days and bad days.
On some days, children had a variety of hands-on activities to choose from, and on other
days, children mostly watched movies. On some days, children transitioned seamlessly
from one activity into the next, and on others, the classroom felt a little chaotic. By the
end of Pre-K, both Kayleigh and Jayne have average self-regulation and academic skills
for children their age.
When Kayleigh enters Kindergarten, her experiences change. Children in
Kayleigh’s Kindergarten class always know what is expected of them. There are
classroom routines that are consistent day-to-day, and Kayleigh knows which behaviors
are allowed and which are discouraged. When Kayleigh has trouble following classroom
routines, her teacher steps in to help her learn those skills. She feels comfortable in this
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environment and by the end of Kindergarten is capable of consistently following
classroom rules and engaging in productive academic work.
Jayne’s class is less organized. Sometimes, breaking classroom rules results in
harsh punishments. Other times, the teacher turns a blind eye to children who do not
follow routines. When children finish class work, there is generally no plan for what to
do next. Jayne spends a lot of time with nothing to work on and little supervision. As a
result, Jayne does not get the opportunity to practice self-regulation skills and begins to
struggle in the classroom.
From the classroom quality perspective, the quality of children’s previous
experiences does not matter for their development as much as the quality of their
concurrent experiences. Therefore, even though Kayleigh and Jayne attended the same
Pre-K and entered Kindergarten with similar experiences and school readiness skills,
their skillsets are very different by the end of Kindergarten.
Classroom quality figure. For a further illustration of the classroom quality
model, see Figure 2. Much like the figure for the launch model, this figure compares four
groups of students: the group of children who attended a high-quality Pre-K and moved
into a high-quality Kindergarten, the group of children who attended a high-quality Pre-K
and moved into a low-quality Kindergarten, the group of children who attended a lowquality Pre-K and moved into a high-quality Kindergarten, and the group of children who
moved from a low-quality Pre-K into a low-quality Kindergarten. Children’s expected
scores, relative to other children their age, are again plotted in this graph at two
timepoints: at Kindergarten entry and at the end of Kindergarten.
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Figure 2. Classroom Quality Model
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From the perspective of the classroom quality framework, children who attended
high-quality Pre-Ks should have higher skills by Kindergarten entry than children who
attended low-quality Pre-Ks, because these children have already benefited from a year
of high classroom quality. During Kindergarten, those children who experience a high
quality Kindergarten classroom (the children in the High-PK-High-KG group and those
in the Low-PK-High-KG group) will experience relative growth compared to the rest of
the children as they benefit from a year of high Kindergarten classroom quality. The
children who experience a low quality Kindergarten classroom will decline in skill
relative to these children. Note that in this model, children’s rates of growth within high
quality Kindergartens are equal regardless of their experiences prior to Kindergarten:
high quality Kindergarten classrooms are expected to benefit all children in the same
way. Essentially, from the classroom quality model, students’ experiences within a
school year are the best predictor of their development within that school year—positive
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experiences will lead to relative growth, while negative experiences will lead to relative
decline.
Evidence for the classroom quality model. Use of the classroom quality model
is common in educational research and can be seen in studies that examine impacts of
children’s classroom environment on their same-year development. Some of these
studies have been reviewed in this document. For instance, Mashburn et al’s (2008)
study on the classroom predictors of pre-K development used children’s classroom
environment during pre-K to understand their development during that same year. As
another example, the majority of studies providing evidence for Self Determination
Theory reviewed by Stroet et al (2013) looked at students’ experiences with their
classroom teachers to understand how those experiences impacted simultaneous
development during the same school year. Overall, there is a great deal of evidence to
suggest that children’s classroom experiences impact their development concurrently.
4. Continuity Model
The continuity model of development over time builds on work by
Bronfenbrenner (1979) to suggest that the most effective pattern of experience for
promoting children’s development over the kindergarten transition includes high quality
interactions that are consistently built upon over time. Practically, this means that for an
optimal transition, children should experience teaching during both pre-K and
Kindergarten that is attuned to their developmental needs (e.g. is high in emotional
support, classroom organization, and instructional support). Learning that occurred
during Pre-K should be built upon further during Kindergarten.
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Within this framework, when children move from one high-quality educational
setting into another similarly high-quality educational setting, this consistency in highquality interactions should have a self-amplifying effect. Children who are already
accustomed to high-quality, complex interactions within classroom settings will
experience increased benefits as those high quality interactions multiply. Conversely,
children who experience low quality interactions may develop in less positive ways and
may continue to be impacted increasingly negatively as these low-quality interactions
stack on top of each other.
Continuity model illustration. To illustrate the continuity model, imagine two
different sets of experiences happening to two different children—Marco and Alana—
during the Kindergarten transition.
There’s always something exciting happening in Marco’s Pre-K classroom. One
week, children find a caterpillar, and the teachers encourage the children to put the
caterpillar into a terrarium and watch it turn into a butterfly. The next week, a child
brings in a toy telescope for show and tell, and this launches the class into a discussion
about astronomy that ends with children getting to use a real telescope. Marco comes out
of his Pre-K classroom with an interest in science and the belief that he can learn
anything. When Marco moves into Kindergarten, his Kindergarten teacher continues this
focus on exploration. Children are encouraged to bring questions and ideas to the class,
and the class explores the answers to these questions as a group. Because Marco already
had experience and interest in this kind of scientific exploration, he is one of the most
frequent contributors to those conversations. He is quick to come up with ideas and
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rapidly becomes experienced in translating his ideas to the real world. By the end of
Kindergarten, he is an exceptionally motivated student who has developed what will
become a lifelong love of science.
Alana’s Pre-K classroom is not as flexible. When show and tell occurs, teachers’
responses to children’s items are surface-level and rote. Children are discouraged from
exploring too much during recess. The science curriculum in the classroom is mostly
book-based—teachers read early science books to children during some story times, but
children rarely get the opportunity to practice science hands-on. Because these science
books are not as interesting as story books to Alana, she begins to think of science as
boring. When Alana enters Kindergarten, her experience is much the same. Her
Kindergarten class prioritizes literacy activities, and science instruction occurs mostly
through reading books about the natural world. When these books come up in the class,
Alana has already learned to stop paying attention, and she rarely engages fully in these
classroom activities. By the end of Kindergarten, she has not learned much about
science, nor is she motivated to do so. In fact, she has developed an aversion to science.
Marco experienced two years in a row of high-quality science education, in which
teachers expanded on children’s interest and engaged students in hands-on, cognitively
challenging tasks designed to promote their understanding of the world. Because of this
continuous, positive experience, Marco was able to make great academic and
motivational leaps. In contrast, Alana experienced two years of lower-quality science
education, in which teachers present information largely through rote learning. Because
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of this continuous, negative experience, Alana has developed negative attitudes towards
the study of science.
At first glance, this illustration may not seem to be distinct from the classroom
quality model: Marco was excelling academically after two years in high quality
classrooms, while Alana was struggling after two years in lower quality classrooms. The
distinction between these two models lies in the amplifying effects of Marco and Alana’s
early experiences on the impact of their later experiences. Early motivational support and
engaging instruction during Pre-K allowed Marco to gain even more from his
Kindergarten instruction than he might have otherwise, because he was able to engage
deeply with these activities immediately upon Kindergarten entry. Conversely, by the
time Alana entered Kindergarten, she was already disinterested in science activities as a
result of her early experiences, and therefore she learned less during Kindergarten than
her peers with other backgrounds, as she immediately began to disengage from the
science curriculum.
Continuity model figure. To further elaborate on children’s expected patterns of
development as a function of the continuity model, see Figure 3. In the previous
illustration of this model, Marco was in the group of students who went from a high
quality Pre-K to a high quality Kindergarten, while Alana was in the group who went
from a low quality Pre-K to a low quality Kindergarten.
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Figure 3. Continuity Model
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In this figure, all students who experience high quality Kindergarten experience
growth over time from Kindergarten entry to the end of Kindergarten. However, this
growth is amplified for those students who moved into a high quality Kindergarten from
a high quality Pre-K, because for these students, the high quality Kindergarten
experiences are building on a base of earlier high quality interactions that make these
later high quality interactions more effective at promoting growth. Conversely, all
students who experience a low quality Kindergarten experience decline relative to their
peers. However, this decline is amplified for students who moved from a low quality
Pre-K into a low quality Kindergarten, because children’s early experience with negative
interactions will amplify the impact of later negative interactions.
Evidence for the continuity model. Empirical evidence for the continuity model
was reviewed previously in this paper. This set of studies showed that in general, early
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education programs become more effective when they are sustained over time with highquality follow up activities (Reynolds et al., 2010; Jenkins et al., 2015). Furthermore,
children who experience two years of high classroom quality across the Kindergarten
transition experience the most development over the course of Pre-K and Kindergarten,
while children who experience two years of low classroom quality experience the least
development during this timeframe (Broekhuizen et al., 2016). However, none of these
studies tested the hypothesis that high quality early experiences may actually amplify the
effects of high quality later experiences. Therefore, these studies have not distinguished
between the theoretical implications of the classroom quality model and the continuity
model.
5. Buffer/Compensation Model
The buffer/compensation model presents an alternate framework through which to
understand children’s development over time as a result of their cumulative experiences
in classroom settings during the Kindergarten transition. Within this framework, the
timing of children’s high quality educational experiences matters for their development.
Specifically, this model proposes that early experiences of high quality within a Pre-K
classroom can buffer children from the effects of a low quality Kindergarten classroom,
whereas children who experienced low quality Pre-K will be more sensitive to the
differential impacts of Kindergarten classroom quality.
To elaborate further on this model, the buffer/compensation model builds on a
developmental literature that indicates that certain child characteristics and early
experiences may lead children to become more resilient to the impacts of later challenges.
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These resilient children are more likely to persist on positive developmental trajectories,
even when faced with experiences that might otherwise cause more negative
development. For example, to place this concept within a school setting, a student who
was coached in self-regulation early in her academic career, who now does not rely on
adults to help herself stay on task, may be better able to cope with a chaotic classroom
than a student with less ability to self-regulate.
Conversely, children who have not had the experiences and skillsets that promote
resiliency can be expected to be more sensitive to the effects of their environment. For
example, the child who is not able to self-regulate may struggle in a chaotic classroom
that taxes his regulatory abilities, but may perform well in a more structured classroom
that does not require him to exceed his regulatory capacity, whereas a child with higher
self-regulatory capacity might perform equally well in both classrooms.
Although the buffer model may seem similar to the school readiness and launch
models, in which children who enter Kindergarten with high skills are better able to
function in all Kindergarten classrooms, regardless of the quality of those classrooms,
this model is distinct from these two models in that children’s resiliency is seen as
malleable during Kindergarten. Therefore, children who attended a low quality Pre-K,
who enter Kindergarten with lower skills on average than their peers, can develop these
skills through a high-quality Kindergarten. In this way, children’s high-quality
Kindergarten experiences can compensate for the effects of low quality Pre-K, as these
children catch up with their peers. For example, Kindergarteners who start the year
lagging behind in self-regulatory capacity can learn how to regulate their behavior
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through effective social-emotional instruction and end the year on par with their peers
who learned to self-regulate at an earlier age.
Buffer/compensation model illustration. To illustrate the buffer/compensation
model, imagine two different sets of experiences happening to two different children—
Sara and Alex—during the Kindergarten transition.
Sara looks forward to attending preschool every day. Her teacher always greets
her with a smile and a high five. When she get into fights with her classmates, her
teacher helps her calm down and talks through how to make the problem better. This
social help allows Sara to make friends with the other students in her classroom. Any
time she struggles with classroom materials, she goes to her teacher, and he gives her the
help she needs to learn how to use materials on her own. As a result, Sara leaves her
preschool knowing that she is deserving of love, that she is capable of solving problems,
and that other children want to be her friends.
When Sara gets to Kindergarten, her classroom is a little different. Her teacher
sometimes smiles and laughs with the children but other times becomes very distant.
Frequently, Sara raises her hand to get help with a problem, but her teacher doesn’t see
her. If Sara gets into a fight with other children, she has to handle it on her own.
However, because Sara sees herself as someone worthy of love, it doesn’t bother her too
much when her teacher is distant. Because Sara has learned how to make friends with
other children, she doesn’t get into many fights. Because Sara has been taught problemsolving skills, she is able to learn in spite of her teacher’s disengagement.
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Alex does not have the same Pre-K experience as Sara. In Alex’s Pre-K, teachers
are often angry with children. During art time, there are not always enough materials,
and children grab crayons from each other without any intervention from teaching staff.
Because of this, Alex learns that other children are often mean to him, and adults are not
likely to give him help when he needs it. When Alex enters Kindergarten, he is
standoffish towards the teacher and his classmates, because he has learned that others are
not to be trusted.
However, Alex’s Kindergarten teacher notices this behavior and makes sure to
spend extra time with Alex, telling him that she is proud of his hard work, helping him
join play groups of other children, and helping him work through conflicts with other
students. In this new environment, Alex thrives. He rapidly catches up with his peers’
social skills and develops the skills he will need to succeed in future classroom settings.
In this case, Sara experienced the buffer effect of a high-quality preschool. Even
though her Kindergarten classroom had less than ideal quality, she was able to maintain a
positive learning trajectory due to the skills she had developed within her supportive preK classroom. However, unlike in the launch model, in the buffer/compensation model,
children who do not attain resiliency skills during Pre-K are still able to catch up with
their peers, given the right classroom environment. Therefore, Alex, who did not
experience the buffering effect of a high quality Pre-K, was more sensitive to the effects
of a high quality Kindergarten—this high-quality Kindergarten helped compensate for his
lower-quality Pre-K experience.
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Buffer/compensation model figure. To further elaborate on children’s expected
patterns of development as a function of the buffer/compensation model, see Figure 4. In
the previous illustration of this model, Sara was in the group of students who went from a
high quality Pre-K to a low quality Kindergarten, while Alex was in the group who went
from a low quality Pre-K to a high quality Kindergarten.
This figure shows two groups of students. One group, who attended high quality
Pre-K, are now more resilient to the effects of Kindergarten classroom quality. This
group will maintain a high level of skill relative to their peers, regardless of the quality of
their Kindergarten classrooms. The group of children who experienced low quality PreK, however, are expected to be sensitive to the effects of Kindergarten classroom quality.
For children who went to a low quality Pre-K, a high quality Kindergarten can help
compensate for the effects of that early low quality experience—this set of children
experiences the most growth over the Kindergarten transition of any group of students, as
they catch up with their peers who experienced high quality Kindergarten. However,
children from this group who move into low quality Kindergartens can be expected to fall
even further behind their peers.
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Figure 4. Buffer/Compensation Model
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Evidence for the buffer/compensation model. Some evidence for the potential
buffering impact of high-quality early childhood experiences against the detrimental
impacts of later negative experiences comes from work on developmental resilience. The
resilience literature focuses on understanding which child characteristics and experiences
act as protective influences against the impact of risk on children’s developmental
outcomes. Werner (2004) conducted a review of the literature on resilience, condensing
the findings from 22 different large-scale longitudinal studies, most of which followed
children from childhood through adulthood. Although the most commonly cited
protective factors in these studies include child characteristics like temperament,
motivation, and internal locus of control or family characteristics like parent and sibling
support, these studies have also identified classroom characteristics like a supportive
teacher and successful school experiences as being potential buffers against the impacts
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of challenging environments. Additionally, several of the reviewed studies concluded
that early childhood was a particularly sensitive period for supporting children’s
resilience. Results from these studies indicate that some early experiences can buffer
children against the impacts of negative experiences. However, none of these studies
specifically examined which factors protect children against the consequences of lowquality schooling—most instead focused on family-related risk events like divorce, child
abuse, and parental mental illness.
Evidence for the compensation model also draws from literature on the types of
classroom experiences that help protect children against the negative consequences of
family-related risk factors like poverty. This body of work indicates that high quality
classrooms are often most effective for the children who are most at-risk for low
academic and social-emotional skills, indicating that these high quality classrooms may
act in a compensatory manner to reduce achievement gaps. There is less research that
investigates whether qualities of children’s classroom environments can compensate for
the effects of prior low quality education. However, Hamre & Pianta (2005)
demonstrated that within emotionally supportive first grade classrooms, children who are
struggling with academic and social-emotional skills tend to catch up with their peers,
while the opposite is true in classrooms that are not emotionally supportive, indicating
that some classroom qualities do disproportionately benefit children who are struggling
academically.
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6. Consistency Model
A final developmental model is the consistency model. This model draws on the
proposition that human development involves developing accurate schemas with which to
interact with the environment (Piaget, 1936). In the consistency model, children’s
success in school does not depend as much on the quality of their experiences as it does
on whether children’s early schemas are appropriate for the schools environments in
which they find themselves in the future. Although environments that build on children’s
existing cognitive schemas to become more complex over time should support their
development, environments that cause children to form schemas that will be useless or
harmful in future environments should be less functional. Therefore, the most supportive
patterns of interactions over time are those in which children’s initial adaptations will be
useful for their new environments. This means that predictability of classroom
interactions across school years is beneficial to children, regardless of whether those
interactions are typically considered high-quality or low-quality.
Consistency model illustration. As an example of the consistency model,
imagine two children—Jaysin and Mateo—who enter Kindergarten together.
Jaysin begins school in a Pre-K center where he gets a lot of choice. Every day,
he goes to school and chooses which centers he will do for the day. He decides whether
he wants to play with blocks or with coloring materials. Sometimes, he gets to be in
charge of feeding the classroom’s fish. He is allowed to move around the room as he
wants. When group learning occurs, children in Jaysin’ class generally have a great deal
of group discussion and are able to share their opinions. As a result, he comes to think of
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school as a place where he has control over his learning and is used to his independence
being valued.
When Jaysin goes to Kindergarten, things change. He is expected to sit in his
desk all day unless his teacher tells him he can get up. He is not always allowed to share
his opinions. He is expected to work on whatever is placed in front of him and doesn’t
get much choice in the matter. He rarely gets to take on classroom responsibilities.
Because this is so different than what Jaysin is used to, he struggles in this new
environment. For the first few weeks of school, he speaks up when he has an opinion,
moves around the room when he wants, and tries to do different learning activities from
the rest of the class. He receives punishments for this behavior, which is outside of the
classroom norms. He begins to not like school and starts to act out in frustration.
Mateo is a classmate of Jaysin’s in Kindergarten. Mateo also attended Pre-K, but
his Pre-K classroom was different than Jaysin’s. In Mateo’s Pre-K classroom, he was
assigned activities and discouraged from talking too much. He learned that he was
expected to sit still and be quiet. When group learning occurred, children mostly sat and
listened to the teacher. In short, Mateo’s Pre-K classroom looked very similar to Mateo
and Jaysin’s shared Kindergarten classroom. From this, Mateo developed an early
impression of school as a place with rigid behavior expectations, where he would mostly
be learning from teachers. He adapted to that environment early, and therefore, when his
Kindergarten classroom was also largely teacher-directed, he was able to transition
smoothly into this new classroom.
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In this example, Mateo experienced consistency between his Pre-K setting and his
Kindergarten setting, while Jaysin experienced inconsistency. Mateo and Jaysin’s shared
Kindergarten class could be considered to be low in autonomy support. Because Jaysin
had developed a schema for school that included high autonomy support, his transition
from a highly supportive Pre-K into a less supportive Kindergarten caused him to
struggle. In contrast, Mateo, who had only ever experienced classroom settings that were
not child-directed, did not struggle during the transition, because the new Kindergarten
setting matched the expectations he had developed during Pre-K.
Figure 5. Consistency Model
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Consistency model figure. To further elaborate on children’s expected patterns
of development as a function of the consistency model, see Figure 5. In the previous
illustration of this model, Jaysin was in the group of children who went from a high
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quality Pre-K to a low quality Kindergarten, while Mateo was in the group who went
from a low quality Pre-K to a low quality Kindergarten.
Within the consistency model, children who experience consistent quality
between Pre-K and Kindergarten (the High-PK-High-KG group and the Low-PK-LowKG group) are expected to experience the smoothest Kindergarten years, because these
children do not need to re-form their school-related schemas in order to adapt to their
new school settings. In contrast, children who are experiencing differences in quality,
whether that means going from a high quality Pre-K to a low quality Kindergarten or a
low quality Pre-K to a high quality Kindergarten, are expected to struggle during the
Kindergarten transition.
Evidence for the consistency model. Mashburn and Yelverton (in press)
examined whether experiencing consistent instructional practices between pre-K and
Kindergarten was beneficial for Head Start students as they transitioned into
kindergarten. The authors used data from the Head Start Impact Study to examine
whether the impact of kindergarten instructional practices on children’s academic and
social-emotional outcomes was dependent on the instructional practices those children
had experienced during pre-K. Results were aligned with a consistency model of
development: students who experienced infrequent math instruction during Pre-K
experienced the greatest development in math during Kindergarten when their
Kindergarten math instruction was also infrequent, and vice versa; while children whose
amount of child-led instruction time was similar as they moved from between Pre-K and
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Kindergarten experienced the most development in social skills and positive approaches
to learning.
One of the noteworthy elements of these results is the finding that consistency
predicted children’s development regardless of the nature of their experiences. For
example, although the authors entered the study with the assumption that more frequent
math instruction during Kindergarten should lead to greater development of math skills,
that pattern was only found for children who had already experienced frequent math
instruction in their pre-K classrooms. For children who had experienced relatively less
math instruction during Pre-K, frequent math instruction during Kindergarten was
actually a negative predictor of Kindergarten math development.
However, this research also had limitations. Most notably, the types of
instructional practices examined by the study are not the practices that are most
predictive of children’s development. It is not necessarily true that frequent math
instruction is good math instruction: for example, frequent math instruction might consist
of thought-provoking discussions with a teacher and classmates around math concepts, or
might equally consist of time spent working alone on math worksheets. It is possible that
consistency might be more important for more procedural elements of the classroom
context like how time is allocated to academic subjects, while consistent high quality may
be more important for those elements of children’s classroom experiences that center on
their interactions with teachers and class material.
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Summary
This chapter described six theoretical models for understanding how children’s
experiences in Pre-K and Kindergarten may combine to support or undermine their
development during the Kindergarten transition. When taken together, these six models
capture a broad range of potential pathways to success during Kindergarten. Through
examining which of these models are supported empirically in real data, this dissertation
answers questions that are of practical importance to researchers, educators, and policy
makers who are invested in supporting children’s smooth Kindergarten transitions.
Through addressing questions about the school readiness model in tandem with
the Pre-K launch model, it is possible to see whether high quality Pre-K classrooms lead
to high school readiness, and whether both lead to development during Kindergarten.
Furthermore, it is possible to disentangle the effects of school readiness from the effects
of Pre-K quality to determine whether there are unique effects of children’s school
readiness skills and Pre-K experiences on children’s development during Kindergarten.
Through addressing questions about classroom quality, it is possible to determine
whether the quality of children’s Kindergarten classrooms predicts their learning and
growth during the Kindergarten year; additionally, by asking these questions in tandem
with questions about children’s Pre-K development, it is possible to see whether these
effects are stronger for children with certain Pre-K experiences.
Through addressing questions about the continuity model, it is possible to see
whether the theoretical implications of this model—that high quality experiences become
more effective when they are sustained consistently over time—are supported.
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Investigation into the buffer/compensation model is used to determine whether there are
qualities in children’s pre-K experiences that can inoculate them against effects of a low
quality Kindergarten, and whether there are qualities in children’s Kindergarten
classrooms that can help them catch back up after a rough Pre-K year. Finally, exploring
the consistency model in tandem with the continuity model answers the question of
whether alignment of experiences across multiple years is beneficial for its own sake
regardless of the quality of those experiences.
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Chapter Four
Current Study
The current study sheds new light on the question of how to structure our
educational systems to best support children in having a successful Kindergarten year, by
examining the academic and social-emotional outcomes of children’s cumulative
experiences of classroom quality over time, as they move from PreK into Kindergarten.
Frequently, research has focused on understanding development during Kindergarten
from three theoretical perspectives—the school readiness model, the Kindergarten
classroom quality model, or the continuity model—however, taken alone, each of these
models has some drawbacks and misses part of the larger picture of children’s
development during Kindergarten. This study addresses those issues by uniting these
three major approaches to understanding children’s Kindergarten transitions, as well as
expanding on these approaches by proposing and examining previously under-studied
alternative theoretical models.
To elaborate on some of the gaps in current theoretical perspectives, a focus on
the school readiness model may lead researchers and policy-makers to place a
disproportionate emphasis on child factors in promoting development during
Kindergarten, rather than understanding how children’s teachers, parents, and peers may
also be instrumental in helping them learn and grow through the Kindergarten transition.
Furthermore, one of the implications of the school readiness approach to understanding
the Kindergarten transition is that high-quality early education, which helps children to

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

112

develop key skills prior to the start of their formal educational career, should have a
greater impact on children’s development than similarly high-quality education later
down the line. However, this conclusion has had mixed support within the research
literature, which instead suggests that although early education is successful at improving
children’s school readiness (Mashburn et al., 2008; Puma et al., 2010), the effects of that
school readiness boost do not always persist through Kindergarten (Puma et al., 2012;
Lipsey et al., 2015). Clearly there is more to the question of how to support children’s
development through Kindergarten than simply boosting their school readiness; however,
equally clearly, children’s capabilities at Kindergarten entry are good predictors of how
they will fare educationally throughout their time in the school system (Duncan et al.,
2007; Claessens et al., 2009; Grissmer et al., 2010; Li-Grining et al., 2010), and highquality early education can have profound and lasting impacts on children throughout
their lives (Mervis, 2011).
The current study adds to research on the school readiness model by examining
whether the impact of high-quality PreK on children’s academic and social-emotional
skills may be sustained when children enter certain types of Kindergarten classrooms or
may be reduced when they enter others. In other words, this study acknowledges that
school readiness and high-quality early childhood education are likely important pieces to
the puzzle of understanding children’s development during Kindergarten; however,
understanding how those pieces fit into a broader picture of development may give us a
more comprehensive understanding of this transition.
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Another approach to understanding children’s development during Kindergarten
is the classroom quality model, which focuses on the impacts of a high quality
Kindergarten classroom in supporting children through the Kindergarten transition. This
approach, too, is insufficient on its own when describing how children develop during
Kindergarten. Where the school readiness model placed a disproportionate emphasis on
child-level factors in producing children’s development, the Kindergarten quality
approach places a disproportionate emphasis on children’s Kindergarten teachers in
causing them have a smooth transition. Although it is clear that high-quality early
educational settings can help children learn and grow (Mashburn et al., 2008; Mashburn
& Pianta, 2010; Hamre et al., 2006), and that teachers’ use of practices to help children
through the Kindergarten transition can be effective at helping children who might
otherwise struggle with the entry into school (LoCasale-Crouch et al., 2008; Schulting et
al., 2005; Berlin et al, 2011), it is also true that there is a great deal of development that
has already happened by the time children enter Kindergarten that may be influential to
their success during the Kindergarten year (e.g. school readiness, Duncan et al., 2007;
consistency of classroom experience, Mashburn & Yelverton, in press). This study
addresses this drawback by placing the impacts of Kindergarten quality in the context of
the educational experiences children have already had prior to the start of Kindergarten.
In other words, this study examines how children’s experiences in Kindergarten build on
children’s experiences prior to the start of Kindergarten in order to promote their
development, instead of assuming that children’s Kindergarten development is caused by
their experiences in Kindergarten alone.
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A final popular approach to understanding the Kindergarten transition, the
continuity approach, addresses some of the issues raised by the two previous approaches;
however, it also has drawbacks that will be addressed by the current study. The
continuity approach focuses equally on the importance of early education, school
readiness, and Kindergarten quality, and acknowledges that children are developing in
multiple educational settings across a period of time (Stipek et al.,2017; Broekhuizen et
al., 2016). However, this approach is largely concerned with promoting a pattern of
development in which children experience high-quality educational experiences in all
years—it does not specifically address what happens when children experience a year (or
multiple years) of low-quality education. From a practical perspective, it is also
important to understand which types of educational experiences in Kindergarten might be
effective at helping children bounce back from a year of low-quality education during
PreK. Similarly, it is important to know whether there are qualities in PreK classrooms
that can help buffer children against the effects of a low-quality Kindergarten classroom.
Although the continuity perspective is well-aligned with developmental theory (e.g.
ecological systems theory, Bronfenbrenner & Morris, 1998) and embraces the importance
of cumulative experiences over time, it is also critical to test models that more explicitly
address the many pathways children might take to experience success in Kindergarten, in
order to better understand how to support children from all backgrounds during this
transition. The current study addresses this by comparing multiple theoretical models
that explain how cumulative experiences in PreK and Kindergarten might impact
children’s development.
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Furthermore, this study digs deeper into these models to understand how patterns
of experience across the Kindergarten transition can be beneficial or harmful for the
population of children who are living in poverty. These children face a unique set of
challenges: families who are living in poverty experience higher stress, lower social
support, and have fewer resources to provide care that is linguistically, socially, and
cognitively stimulating to children (Evans, 2004). Correspondingly, children who are
living in poverty are at risk to lag behind their peers in the development of academic and
social-emotional skills by Kindergarten entry (Reardon, 2011; Duncan & Magnuson,
2011). However, research also indicates that increased support during the Kindergarten
transition can be particularly beneficial for these children (Schulting et al., 2005;
LoCasale-Crouch et al., 2008). This study examines whether the cumulative effects of
Pre-K and Kindergarten classroom quality over the Kindergarten transition function
similarly for children who are living in poverty as they do for their peers whose families
have incomes above the poverty line.
In sum, the overarching goal of this dissertation is to understand how children’s
cumulative experiences in academic settings across time contribute to their development
during Kindergarten. In the previous chapter, I illustrated six theoretical models that
describe the way in which the changing qualities of children’s educational settings across
the Kindergarten transition might explain their development of academic and socialemotional skills during Kindergarten. In the following chapters, I test these theoretical
models using an existing large-scale longitudinal study that followed children through
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preschool and Kindergarten to assess what empirical support exists for the utility of each
of these models in predicting children’s development during Kindergarten.
This study focuses on Kindergarten development only, instead of using
definitions of development that capture the Pre-K or first grade contexts, for several
reasons. First, the Kindergarten year is the year immediately following the Kindergarten
transition, and so this is the timeframe that best captures the developmental period that is
of most interest to transition researchers. Additionally, many of children’s patterns of
engaging with school and achievement are likely to start in Kindergarten and be
maintained throughout the rest of their school careers, so understanding what is
happening during this specific transitional year is informative for researchers, parents,
and practitioners who want to understand children’s long-term school success. Finally, to
see whether children’s Pre-K and Kindergarten experiences combine to predict children’s
development past the end of Kindergarten would mean ignoring the important
contributions of the first grade learning context on children’s growth during first grade.
In the following chapter, I describe the central research questions of this
dissertation and elaborate on the patterns of hypothesized results, based on the research
that has been described in the previous literature review.
Research Question One: Support for Theoretical Models
The most central research goal of this dissertation is to examine whether each of
the proposed models of theoretical change—the school readiness model, the Pre-K launch
model, the classroom quality model, the buffer/compensation model, the consistency
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model, and the continuity model—have empirical support in this dataset. In this set of
analyses, each of these models is studied separately to ascertain whether aspects of each
seems to be true in this dataset. Results from each set of analyses are used to inform a
comprehensive picture of development—the current study does not pit all of these models
against each other to determine which is best at describing children’s development, but
instead, the research questions are constructed such that that there may be empirical
support for multiple proposed models.
This set of research questions uses two different methods of assessing children’s
academic and social-emotional outcomes, each of which reflects different underlying
assumptions about the meaning of educational success. First, I address questions about
end-of-Kindergarten levels of academic and social emotional skill, to see whether any
pattern of experiences in Pre-K and Kindergarten predicts children’s overall outcomes by
the end of Kindergarten. A second set of research questions predicts development during
Kindergarten relative to other children—in other words, I investigate whether there are
certain patterns of experience across Pre-K and Kindergarten that predict children’s
relative growth during the Kindergarten year, when controlling for their baseline level of
academic and social-emotional school readiness prior to the start of Kindergarten.
I answer research questions addressing both end-of-Kindergarten skills and
relative development of skills across the Kindergarten year because each of these metrics
captures a different element of Kindergarten success that is important to parents,
educators, and policy-makers. The end-of-Kindergarten skills question takes an
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outcomes-oriented approach to characterizing Kindergarten success, with the assumption
that the most successful patterns of experience are those that lead children to have high
academic and social-emotional skill by the end of Kindergarten, regardless of their level
of skill at Kindergarten entry. From this perspective, if a child enters Kindergarten with
stellar academic and social-emotional skills, and then ends Kindergarten with equally
stellar academic and social-emotional skills, then that child’s education has been a
success. There are two drawbacks to this approach. First, it may fail to capture the
educational progress made by children who start low in academic and social-emotional
skill at the beginning of Kindergarten, who make extraordinary leaps in skill during
Kindergarten, but who finish the school year still lower in academic and social-emotional
skill than their peers. Secondly, it does not control in any way for the potential impacts
of selection bias, in which children who are already higher in academic and socialemotional skill select into classrooms with higher quality.
The development questions address these issues, by focusing on which patterns of
experience lead children to make greater relative progress during Kindergarten. Through
this more process-oriented perspective, a successful Kindergarten transition is one in
which children make more academic and social-emotional progress than the norm during
the Kindergarten school year. However, the drawback of this method is that it
characterizes relative growth as always being a better outcome than relative stability,
when in reality sometimes the two are equally desirable: for example, when children
enter Kindergarten in the highest percentiles of academic and social-emotional skill, the
mark of a successful education would be to remain in a relatively stable percentile by the
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end of Kindergarten, when compared to the rest of Kindergarteners. These two sets of
research questions both do an excellent job of addressing each other’s drawbacks;
therefore, I will be using them in tandem to assess how well the six developmental
models are describing children’s success during the Kindergarten transition.
School readiness model. The first set of research questions addressing this
overall research goal evaluates whether children’s own skills at Kindergarten entry
predict their end-of-Kindergarten outcomes. This set of analyses tests the school
readiness model of development, in which it is expected that children who enter
Kindergarten with higher levels of academic and social-emotional skill will experience
more success during Kindergarten than their peers. Tests of the school readiness model
are captured in the following research question:
1a) Do children who enter Kindergarten with higher academic and socialemotional skills have higher levels of academic and social-emotional skill by the
end of Kindergarten?
Through the lens of the school readiness model, it was expected that there would
be a positive association between children’s skills at Kindergarten entry and those same
children’s skills by the end of Kindergarten.
Pre-K launch model. A second set of research questions expanded on the school
readiness perspective to evaluate whether attending a high-quality pre-K predicts positive
developmental outcomes for children as they transition into Kindergarten. This set of
analyses tests the launch model of development, in which it is expected that when
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children experience high-quality preschool settings, this early positive classroom context
will translate into improved school readiness, which will set the stage for their success
during Kindergarten.
1b) Do children who attended higher-quality pre-K classrooms have higher
academic and social skills at the end of Kindergarten?
Through the lens of the launch model, it was expected that children who
experienced higher-quality pre-K classrooms, as measured by their scores on the CLASS,
would also have higher academic and social skills at the end of Kindergarten. In
particular, children who experience highly emotionally supportive pre-K classrooms were
expected to have stronger social and emotional skills, while children who experience
highly instructionally supportive pre-K classrooms were expected to have stronger
academic skills, as was documented in the Pre-K year by Mashburn et al. (2008).
However, because social and emotional skills can lead to academic gains (McClelland et
al., 2007), and academic skills can lead to social and emotional gains (Petersen et al.,
2013), it was also expected that there may be some crossover effects in which increased
instructional support leads to social success and increased emotional support leads to
academic success.
If preschool quality does not predict academic and social skills by the end of
Kindergarten, then this shows that the launch model as conceptualized by this project is
not supported in this dataset. However, this does not mean that preschool quality is
unimportant for children’s development—it still may be true that the effects of preschool
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quality only show up for certain groups of children, or for children who experience
certain types of Kindergartens. Further research questions address these questions of
moderation.
1c) Do children who attended high-quality Pre-Ks experience greater growth in
academic and social-emotional skills relative to their peers during Kindergarten?
This analysis expands on the previous research question to show whether the PreK launch model and school readiness model are acting in tandem, with high-quality PreK affecting end-of-Kindergarten outcomes primarily through boosts in school readiness,
or whether children who attend high-quality Pre-Ks also experience relative growth
during Kindergarten after controlling for the effects of school readiness.
Through the lens of the launch model, children’s school readiness is an important
factor in predicting their success during Kindergarten. Therefore, a model in which
Kindergarten-entry skills fully account for the relationship between pre-K quality and
end-of-Kindergarten skills would show support for the school readiness component of the
launch model. If pre-K quality still has predictive utility after controlling for school
readiness, then that indicates that high-quality pre-K may have an impact on children’s
development during Kindergarten over and above its effect on their school readiness.
Classroom quality model. The classroom quality model proposes that the best
predictor of how much children grow in academic and social-emotional skill during
Kindergarten is the quality of instruction that they receive during the Kindergarten year.
Therefore, the test of this model will answer the following two research questions:
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1d) Does the quality of children’s Kindergarten classroom predict their end-ofKindergarten academic and social-emotional skills?
1e) Does the quality of children’s Kindergarten classroom predict their
development of academic and social-emotional skills during the Kindergarten
year?
As has been seen in earlier grades and in other literature using the CLASS (Pianta
et al., 2008), it was expected that children who are in classrooms that are emotionally and
instructionally supportive will develop higher academic and social-emotional skill by the
end of Kindergarten, both in overall levels and when controlling for their baseline school
readiness, compared to children who are in classrooms that are less emotionally and
instructionally supportive. Furthermore, it was expected that the strongest associations
would be between emotional support and social-emotional skills and instructional support
and academic skills, as has been shown in pre-K (Mashburn et al., 2008). However,
because there may be cross-over effects, in which developing academic skill leads to
increased social-emotional skill and vice versa, it was expected that there may be some
crossover effects of instructional support on social-emotional skill and emotional support
on academic skill.
If there is no significant association between classroom quality and end-ofKindergarten outcomes and/or relative development, this will not necessarily indicate that
classroom quality is unimportant for children’s development. Instead, it may be that the
effects of classroom quality in Kindergarten are stronger for certain groups of children, or
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for children who experienced certain types of preschools. Further research questions
address these questions of moderated impacts of classroom quality on children’s
academic and social-emotional outcomes.
Cumulative models: interactions between Pre-K and Kindergarten quality.
Each of the three remaining models—the buffer/compensation model, the consistency
model, and the continuity model—predict that both Pre-K and Kindergarten quality will
be important to children’s development, and moreover, that the effects of Kindergarten
quality on children’s Kindergarten success may depend on the nature of those children’s
experiences in Pre-K. Whether or not these models are supported in the data will be
addressed with two research questions, for which each of the cumulative models predicts
a different pattern of results. One of these research questions addresses hypotheses
regarding development during the Kindergarten year, and one addresses hypotheses
regarding end-of-Kindergarten levels of academic and social-emotional skill.
1f) Do the effects of high-quality Kindergarten experiences on children’s
academic and social-emotional skill at the end of Kindergarten depend on the
quality of interactions they experienced during pre-K?
1g) Do the effects of high-quality Kindergarten experiences on children’s
academic and social-emotional development during Kindergarten depend on the
quality of interactions they experienced during pre-K?
Continuity model. The continuity model is the first of the developmental models
to incorporate cumulative effects of classroom quality over time. This model proposes
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that the interactions children experience build on themselves over time to effect
development—therefore, children experience the most optimal development when their
high-quality Pre-K experiences are carried into high-quality Kindergarten experiences.
Unlike the consistency model, the continuity model does not propose that consistency is
beneficial in and of itself; instead, it proposes that consistent high quality interactions will
lead to positive change, while consistent low quality interactions will likely lead to more
negative development. Therefore, the most optimal pattern of experiences is moving
from a high-quality Pre-K into a high-quality Kindergarten, while the least optimal
pattern of experiences is moving from a low-quality Pre-K into a low-quality
Kindergarten. This is the same pattern proposed by the classroom quality model;
however, unlike the classroom quality model, the continuity model proposes an
interaction, in which the positive effects of high-quality Kindergarten are amplified for
children who attended a high-quality Pre-K, or the negative effects of low-quality
Kindergarten are amplified for children who attended a low-quality Pre-K.
To make the hypotheses for this research question easier to follow, Table 1
describes the predicted effects of classroom quality on both end-of-KG levels and
development of academic and social-emotional skill for children in four categories: those
who had high-quality Pre-Ks and high-quality Kindergartens, those who had high-quality
Pre-Ks but moved into low-quality Kindergartens, those who attended low-quality Pre-Ks
and moved to high-quality Kindergartens, and those who had low-quality Pre-Ks and
moved into similarly low-quality Kindergartens.
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Table 1. Hypotheses for Continuity Model
Low Pre-K Quality

High Pre-K Quality

Low KG Quality
Low end-of-KG skills
Decline relative to group
during KG
Moderate end-of-KG skills
Decline relative to group
during KG

High KG Quality
Moderate end-of-KG skills
Growth relative to group
during KG
High end-of-KG skills
Growth relative to group
during KG

From this perspective, it was expected that there would be main effects of both
Kindergarten and Pre-K quality on children’s end-of-Kindergarten academic and socialemotional outcomes. It was also expected that the effects of a high-quality Pre-K will be
amplified for those children who move into a high-quality Kindergarten, and vice versa
for low-quality Pre-K and Kindergarten. Therefore, it was expected that there would be a
positive interaction between Pre-K quality and Kindergarten quality in predicting
children’s development during Kindergarten, in that the positive effects of high-quality
Kindergarten are be stronger for children who also attended a high-quality Pre-K, or,
conversely, that the negative effects of experiencing low-quality Pre-K are stronger for
children who experienced low Pre-K quality.
Hypotheses for the relative development research question are somewhat nonintuitive, because they deal with change over the Kindergarten year instead of overall
level of academic and social-emotional skill by the end of Kindergarten. In particular,
these developmental models all make the assumption that children who experienced
higher-quality Pre-K classrooms will have higher academic and social-emotional skills at
Kindergarten entry than their peers who attended lower-quality Pre-Ks, as was shown by
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Mashburn et al. (2008) using the NCEDL dataset. Therefore, these children are expected
to begin Kindergarten with less room to grow relative to their peers, meaning that they
may be expected to experience lower levels of relative development while still
maintaining high levels of overall skill.
From the continuity perspective, it was expected that there would be main effects
of Kindergarten quality on children’s relative development during Kindergarten, as
children who are in a high-quality Kindergarten experience high-quality interactions that
will to growth compared to children with lower-quality Kindergarten experiences. In
contrast to predictions about the impact of Pre-K quality on overall end-of-Kindergarten
skill levels, it was expected that there will be no main effect of Pre-K quality on
children’s development during Kindergarten. However, there is expected to be a positive
interaction between Pre-K quality and Kindergarten quality in predicting children’s
development during Kindergarten, in that the positive effects of high-quality
Kindergarten will be stronger for children who also attended a high-quality Pre-K, or,
conversely, that the negative effects of experiencing low-quality Pre-K are stronger for
children who experienced low Pre-K quality.
If all parts of this model are supported with the exception of the interaction
between Pre-K and Kindergarten quality, that will not indicate that continuity is not
important, or that the pattern of experiences in which children transition from highquality Pre-K to high-quality Kindergarten is not the most optimal pattern of experiences.
Instead, all that will be shown is that there seem to be cumulative, but not amplifying,
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effects of classroom quality that stack up over years. This result would support the
practical implications of the continuity model—that systems should make consistent high
quality a priority—but would not support the theoretical implications of the continuity
model—that high quality Kindergarten interactions are more impactful when they build
smoothly on previous experiences of high quality Pre-K interactions.
Table 2. Hypotheses for Buffer/Compensation Model
Low Pre-K Quality

High Pre-K Quality

Low KG Quality
Low end-of-KG skills
Stable/decline relative to
group during KG
High end-of-KG skills
Stable relative to group
during KG

High KG Quality
Moderate or high end-of-KG
skills
Growth relative to group during
KG
High end-of-KG skills
Stable relative to group during
KG

Buffer/compensation model. Although I use the same statistical model and
research questions to evaluate support for the buffer/compensation model in this dataset,
the pattern of results that were hypothesized to support the buffer/compensation model
are different than the pattern of results that support the continuity model. Within the
buffer/compensation framework, it was expected that high-quality pre-K classrooms will
provide children with experiences that act as a buffer against the effects of lower-quality
Kindergarten interactions. Conversely, the model proposes that the effects of highquality Kindergarten are strongest for those children who did not experience high-quality
Pre-Ks, meaning that high quality Kindergarten can compensate for the negative effects
of low-quality Pre-K. The hypotheses for this research question are described in Table 2.
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This table illustrates the hypothesis that through the lens of the
buffer/compensation model, it was expected that children who attended a high-quality
Pre-K enter Kindergarten with high levels of academic and social-emotional skill—
however, these levels of skill will stay relatively high throughout the Kindergarten year
regardless of the quality of these children’s Kindergarten experiences, and therefore these
groups were not expected to see much development during Kindergarten relative to other
children because they are already at the top of the group with regards to academic and
social skill and are buffered from the effects of low-quality Kindergarten due to their
positive pre-K experiences.
In contrast, children who experience low-quality Pre-Ks were hypothesized to
have more room to grow relative to their peers. It was expected that this growth would
occur for children who leave a low-quality Pre-K to enter a high-quality Kindergarten.
This is the only group of children who was expected to experience growth relative to
their peers during Kindergarten, as their high-quality Kindergarten experiences
compensate for their lower-quality pre-K experiences. The opposite is true for children
who experience low quality in both their Pre-K and Kindergarten classrooms. They were
either expected to remain stable, at a low level of academic and social skill relative to
their peers, or to experience declines relative to their peers, as their peers with higherquality experiences go on to develop increasing skill.
The result that would show support for this model is a negative interaction
between pre-K and Kindergarten quality, which would indicate that the effects of
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Kindergarten quality on children’s development during the Kindergarten year were
stronger for children who experienced low-quality Pre-K than for children who
experienced high-quality Pre-K. Although main effects of pre-K and Kindergarten
quality would not traditionally be interpreted in this moderation model, it was expected
that the effects of Kindergarten quality on children’s outcomes, controlling for pre-K
quality and the interaction between the two, would be either non-significant or positive,
while the effects of pre-K quality on children’s outcomes, controlling for Kindergarten
quality and the interaction between the two, would be either non-significant or in a
negative direction, because only children who experienced low pre-K quality have room
to grow in this model.
The buffer/compensation model predicts slightly different patterns of results for
the end-of-KG levels research question. The key difference between the hypotheses for
this research question and the hypotheses for the development research question is that
for this question, it was expected that there would be a positive main effect of pre-K
quality on children’s end-of-Kindergarten outcomes, as children in both low-and highquality Kindergartens were expected to outperform their peers if they attended a highquality Pre-K. It was also expected that there would be a negative interaction between
the quality of Pre-K and the quality of Kindergarten on children’s outcomes, in that the
effect of attending a high-quality Kindergarten on children’s outcomes is stronger for
those children who attended a low-quality Pre-K. Review Table 2 to see the specific
predictions that led to these hypotheses. It was expected that for children who
experienced low-quality Pre-K, increasing Kindergarten quality would have an effect on
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academic and social-emotional outcomes, while children who experienced high-quality
Pre-K will have high outcomes by the end of Kindergarten regardless of the quality of
their Kindergarten classrooms.
Consistency model. The final model of cumulative experience tested in this
dissertation is the consistency model. The crux of the consistency model is that
experiences that are inconsistent and unpredictable across pre-K and Kindergarten
settings create disruptions for students that make it more difficult to learn. Conversely,
when children experience patterns of classroom interaction that are consistent as they
move from pre-K to Kindergarten, those children should benefit, even when those
experiences are consistently of lower-quality. From this perspective, children who
experience shifts in classroom quality (either transitioning from a high-quality pre-K to a
low-quality Kindergarten, or from a low-quality pre-K to a high-quality Kindergarten)
should grow at a slower pace than their peers because of the negative effects of
inconsistency.
The consistency model is compatible with, but not reliant on, the classroom
quality model. Therefore, there are two sets of possible results that were hypothesized to
support the consistency model: a) results in which the classroom quality model is not
supported in these data, in which there is no effect of pre-K or Kindergarten quality on
children’s development other than a consistency effect, and b) results in which the
classroom quality model is mostly true, but the impact of high quality Kindergarten on
children’s outcomes is stronger for those children who also experienced a high quality
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pre-K, and the impact of low-quality Kindergarten on children’s development is
mitigated for children who experienced low-quality pre-K and is stronger for those
children who experienced high-quality pre-K. This set of hypotheses is described in
Tables 3 and 4 and explored in more depth below.
Table 3. Hypotheses for Consistency Model—no Classroom Quality Effects
Low Pre-K Quality

High Pre-K Quality

Low KG Quality
High end-of-KG skills
Growth relative to group
during KG
Low end-of-KG skills
Decline relative to group
during KG

High KG Quality
Low end-of-KG skills
Decline relative to group
during KG
High end-of-KG skills
Growth relative to group
during KG

This table shows that from the perspective of the consistency-only model, the
children who were expected to experience the most success during the Kindergarten
transition are those who experience consistent classroom experiences across both pre-K
and Kindergarten, regardless of the quality of those experiences. Therefore, this model
predicted that there would be no main effects of pre-K or Kindergarten quality on
children’s end-of-KG levels of academic and social-emotional skill by the end of
Kindergarten or their development of academic and social-emotional skill during
Kindergarten. Instead, it predicts an interaction, in which the effects of Kindergarten are
dependent on the effects of pre-K. Specifically, in order for this model to be supported in
the data, there must be a positive interaction, in which the effects of high-quality
Kindergarten are enhanced for those children who also experienced high-quality Pre-K,
and similarly, effects of low Kindergarten quality are more positive for those children
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who transitioned from a low quality Pre-K. These hypotheses received support in
Mashburn and Yelverton’s (in press) previous work on patterns of structural classroom
characteristics across the Kindergarten transition.
Table 4. Hypotheses for Consistency Model—with Classroom Quality Effects
Low Pre-K Quality

High Pre-K Quality

Low KG Quality
Moderate end-of-KG skills
Small growth relative to
group during KG
Moderate end-of-KG skills
Large decline relative to
group during KG

High KG Quality
Moderate end-of-KG skills
Small growth relative to
group during KG
High end-of-KG skills
Growth relative to group
during KG

If both the classroom quality model and the consistency model are at work in the
data, as illustrated in Table 4, then these results may be less strong, but should still be in
the same direction. From this perspective, there is one best path to Kindergarten success:
attending a high-quality Pre-K and transitioning into a high-quality Kindergarten. All
other pathways lead to roughly equivalent end-points with regard to levels of academic
and social-emotional skill by the end of Kindergarten. However, from this perspective,
children who transition from a low quality pre-K into any sort of Kindergarten context
see some development, as they experience the positive impacts of either a high-quality
Kindergarten classroom or a consistent (albeit low-quality) Kindergarten classroom. The
group of children who go from a high quality pre-K classroom to a low-quality
Kindergarten classroom, however, were expected lose the skills that they developed
during pre-K as they cope with inconsistencies across the transition as well as
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emotionally and instructionally unsupportive classroom environments, and so this group
of children was expected to experience the steepest declines.
Consistency model: main effects of consistency. Although the moderation
model proposed in research questions 1f and 1g clearly distinguishes between the
buffer/compensation model (which proposes a negative interaction between Pre-K and
Kindergarten quality) and the continuity and consistency models (which propose positive
interactions), it does not adequately distinguish between the continuity model and
consistency model, particularly where the consistency model is acting in tandem with the
classroom quality model to predict students’ outcomes. Both models predict positive
main effects of Pre-K and Kindergarten quality on children’s outcomes as well as a
positive interaction between the two, and differences between the models lie only in the
specific pattern seen in the interaction plot. Therefore, a final set of analyses examines
the construct of consistency using a different method, to empirically test whether
consistency predicts children’s development over and above the effects of classroom
quality. This set of analyses tests the predictive utility of consistency directly, using an
absolute difference score between the quality of children’s experiences in Pre-K and the
quality of their experiences in Kindergarten.
1h) Do children who experience higher consistency in quality between Pre-K and
Kindergarten have higher academic and social-emotional skills by the end of
Kindergarten?
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1i) Do children who experience higher consistency in quality between Pre-K and
Kindergarten experience greater development relative to their peers during the
Kindergarten year?
Through the lens of the consistency model, it was expected that children who do
not experience great differences in classroom quality between Pre-K and Kindergarten
end Kindergarten with higher academic and social emotional skills and also experience
greater relative development during the Kindergarten year, regardless of whether they are
in low or high quality classrooms. Therefore, a significant positive effect of consistency
would show support for the consistency model.
Research Question Two: Theoretical Models and Poverty
A second set of research questions revisits the six proposed models to determine
whether these patterns of experience function similarly for children living in poverty as
they do for children whose families have incomes above the poverty threshold. To
answer this general research question, family poverty was added as a moderator to the
cumulative models described in Research Question One.
Five competing hypotheses were proposed to describe different processes through
which the effects of cumulative classroom experience may depend on whether or not a
child is living in poverty. Four of these hypotheses were adapted from the theoretical
models described in the previous chapter to explain the impact of low quality early
educational experiences on children’s developmental outcomes.
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The first, the launch model of poverty, proposes that children’s experiences of
relative hardship during sensitive periods in infancy and early childhood set them on
developmental trajectories that remain relatively stable throughout the rest of those
children’s development. Therefore, through the lens of this model, poverty could be
expected to predict overall levels of academic and social-emotional skill throughout
childhood, but should not predict relative development of these skills. Furthermore, from
this perspective, the effect of children’s cumulative experiences in their classrooms
would not be expected to depend on their experiences of poverty at home—once set,
children’s trajectories of growth are expected to remain roughly stable. Empirical
support for this hypothesis would include significant effects of poverty on school
readiness and end-of-Kindergarten outcomes, but no significant effects of poverty on
children’s relative development during Kindergarten and no significant interaction
between poverty and cumulative classroom quality.
A competing hypothesis, the home quality model of poverty, predicted the
opposite. In this case, children who have access to more resources outside of the
classroom in any given year could be expected to gain skill relative to their peers during
those years, and therefore, it could be expected that poverty is associated with children’s
relative development over time. However, within this model, these additional resources
in children’s lives outside the classroom would not necessarily cause them to react
differently to classroom experiences. Instead, high-quality home interactions and highquality classroom interactions might be expected to combine additively to contribute to
children’s development. Therefore, empirical support for this hypothesis would include a
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significant effect of poverty on children’s relative development during Kindergarten, but
no significant interaction between measures of poverty and measures of the quality of
classroom interactions.
A third competing hypothesis is the buffer/compensation model of poverty. From
this perspective, children who have access to more resources, and who are likelier to
engage in more socially and cognitively stimulating interactions at home throughout the
course of their early development, might be expected to have developed internal
resources that make them resilient to the negative effects of low-quality classroom
environments. Therefore, the effects of cumulative classroom quality on children’s
developmental outcomes is expected to be minimized for children who are not living in
poverty and amplified for children who are living in poverty. In other words, whatever
patterns of classroom experience are most supportive of development for children in the
larger dataset could be expected to even more beneficial for those children who are living
in poverty. Evidence for this model can be seen in studies that show that increased
support for children and families during the Kindergarten transition particularly benefits
children who are living in poverty (Schulting et al., 2005; LoCasale-Crouch et al., 2008).
Finally, the continuity model of poverty states the opposite. From this
perspective, interactions that are consistently high-quality across multiple developmental
domains are expected to lead to children’s increased ability to take advantage of further
high-quality interactions. Therefore, children from highly resourced families, who are
more likely to engage in socially and cognitively stimulating interactions at home, might
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be expected to gain more from similarly high-quality interactions within the school
system. From this perspective, the positive effects of high-quality cumulative classroom
interactions were expected to be enhanced for those children whose families are above
the poverty threshold. In other words, whatever effects were seen in the larger dataset
were expected to be larger for those children who are not living in poverty.
A fifth hypothesis was that the effects of cumulative classroom quality might look
different for different groups of students—for instance, it may be the case that the
consistency model was most descriptive of the experiences of children who are living in
poverty, while the launch model best described the experiences of children who are not
living in poverty. This result would indicate that different processes are at work for
children whose families have access to different resources. No specific predictions were
made within this hypothesis, because there is currently no evidence to suggest which
models might be most appropriate for which groups of students; instead, most research
during this time period has indicated that high-quality experiences during the
Kindergarten transition may help students compensate for more difficult experiences at
home (Schulting et al., 2005; LoCasale-Crouch et al., 2008; Buyse et al., 2011).
Planned Follow-Ups: Focusing on Specific Dimensions of Classroom Quality
Although global domains of classroom quality like emotional support, classroom
organization, and instructional support have been used to predict children’s development
both within and across years of early childhood education (Mashburn et al., 2008; Hamre
& Pianta, 2005; Broekhuizen et al., 2016), there are limitations of focusing exclusively
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on these domains to describe developmental processes that unfold over multiple years of
children’s lives. One such limitation is that using multi-dimensional, global measures of
classroom quality, which unite constructs from a variety of developmental theories to
arrive at an overall global score, makes it difficult to assess whether some developmental
theories are better supported in the data than others. For instance, the domain of
emotional support includes information both about a classroom’s level of warmth (based
on the Self Determination Theory construct of relatedness), as well as information about
teachers’ responsivity to students’ needs (based on constructs from Attachment Theory).
Although both warmth and responsivity are positive qualities that reflect something about
the overall level of emotional support in a classroom, the theories from which they are
drawn have very different proposed mechanisms through which these types of emotional
support are expected to promote learning (i.e., Self Determination Theory focuses on
whether children’s environments are meeting their concurrent needs, while Attachment
Theory proposes the development of internal working models which influence the ways
in which children interact with their future environments).
Another potential limitation of this way of assessing classroom quality has to do
with its implications for answering questions related to the concept of consistency.
Specifically, when the CLASS is used to assess multiple classrooms across multiple
school years, “consistent” high quality emotional support may actually include more
elements of predictability across years than “consistent” low quality emotional support,
while the opposite is true for the instructional support domain, due to the typical range of
these measures within early childhood educational contexts.
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For example, in order to achieve a high quality emotional support rating on the
CLASS, classrooms must include many warm, caring interactions between teachers and
students, numerous opportunities for students to exert their own autonomy, and teachers
who are sensitive and responsive to the needs of their students. Moving from a highquality pre-K classroom to a high-quality Kindergarten classroom means that students
will experience all of these predictable elements across both years. However, classrooms
may arrive at a lower emotional support rating in multiple different ways. For instance, a
teacher may be very responsive and include many opportunities for student autonomy,
but may be less warm with her students. Another teacher may be very warm and
responsive, but may not include autonomy support for his students. Although both of
these teachers would be rated similarly on the emotional support domain of the CLASS,
the interactions children will experience in those classrooms are very different.
Therefore, it does not necessarily follow that a student who moves from one lowerquality classroom to another lower-quality classroom is experiencing any real
"consistency" or predictability in classroom processes.
While this pattern is true for the emotional support domain, in which scores
generally approach the ceiling of the emotional support scale, the opposite is true for the
instructional support domain, where scores at the bottom anchor of the scale are more
common (Early et al., 2006). In this case, it is more likely for a student who has two
years of low-quality instructional support to have a consistent experience across time—
the experience of very few instructionally supportive classroom interactions—while a
higher-quality score might represent the addition of supportive feedback and/or excellent
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content development. This feature of global domain scores for the CLASS will make it
difficult to ascertain whether results that contradict the consistency model actually mean
that the consistency model is inappropriate for understanding development.
To address these issues, a set of planned follow-up analyses repeated the analyses
from Research Question 1 using more specific dimensions of classroom quality that are
more closely attuned to specific aspects of developmental theory. The CLASS includes
measures of classroom quality that more directly align with teacher’s responsivity
(Theoretical link: Attachment Theory; CLASS dimension: teacher sensitivity), classroom
levels of warmth (Theoretical Link: SDT—Relatedness; CLASS dimension: positive
climate), restrictions on students’ autonomy (Theoretical Link: SDT—Autonomy;
CLASS dimension: overcontrol), proactive and effective classroom management
(Theoretical Link: SDT—Structure ; CLASS dimension: behavior management); and the
variety and interest level of activities with which children engage (Theoretical Link:
Constructivist education and Piaget; CLASS dimension: Instructional Learning
Materials). It was expected that stronger patterns may show up in analyses using these
more narrow dimensions of classroom quality, particularly when studying the impacts of
consistency on children’s outcomes.
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Chapter Five
Method
Dataset
Data for this study were drawn from the National Center for Early Development
and Learning’s Multi-State Study of Pre-Kindergarten (NCEDL-MS; Early et al., 2005).
This study followed 1015 children from their 240 preschool classrooms into 737
Kindergarten classrooms, with the goal of understanding a) whether there were variations
in state-funded preschool classroom settings, and b) whether those variations were
associated with differences in children’s learning over time (Early et al., 2005). The
NCEDL-MS documented many aspects of classroom quality in Pre-K and Kindergarten,
including using the CLASS to assess the quality of interactions within both classroom
settings. The study also used direct assessments and teacher reports to document
children’s academic and social-emotional skills in Fall and Spring of both Pre-K and
Kindergarten. Data from this study have been used previously to show that classroom
quality during Pre-K is associated with children’s development during the Pre-K year
(Mashburn et al., 2008).
The NCEDL-MS sampled children from six states: California, Georgia, Illinois,
Kentucky, New York, and Ohio. These states were selected for participation in the study
because a) their public preschool programs served large numbers of the state’s students
(either 15% or 15000 four-year-olds), and b) these six states maximized diversity in
length of program day, teacher credentialing requirements, program setting, and
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geography. After states were selected for participation in the study, 20 zip codes from
each state were randomly selected, and two sites from each zip code were randomly
selected to be offered participation in the study. One Pre-K classroom was randomly
selected from each site, and within those chosen classrooms, four students were randomly
selected to be offered participation in the study. 56 of the original 960 participants
dropped out of the study after the first timepoint in Fall of Pre-K, and so an additional
demographically similar 56 participants were added to the study for the Spring of Pre-K
assessment, to reduce the impact of attrition on the study’s conclusions.
Because children were followed from Pre-K classrooms into Kindergarten
classrooms, the design of this study allowed for the possibility that there would be
complex nesting patterns of children within classrooms in the data. Specifically, the
study design ensured that all children would be nested within a Pre-K classroom with
other study participants; however, 30% of the sample were also nested within a
Kindergarten classroom with at least one other study participant. Furthermore, the
majority of students nested within the same Kindergarten classroom with at least one
other study participant had also experienced the same Pre-K classroom as that fellow
participant (84% of children who attended Kindergarten with another study child had also
attended Pre-K with that same child).
Demographically, the participants in the NCEDL-MS largely represented a
population of children who are at risk for developing relatively low academic and socialemotional skills by Kindergarten entry (Reardon & Galindo, 2009; Zill & West, 2001).
A majority of children who participated in the NCEDL-MS were living in poverty
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(56.5% of families were at or below 150% of the poverty line), and the majority of
children also belonged to racial minority groups (45.6% were White, 29.1% were Latino,
28.1% were African-American, and 5.4% belonged to another racial group—children
could belong to more than one racial group). 51.1% of the sample were female and
48.9% were male. Average maternal education was 12.5 years (SD= 2.2).
Participants
A subset of the total NCEDL-MS study participants wiere used in this project.
Participants were retained for inclusion in the current study who participated in the study
in Fall of Kindergarten and Spring of Kindergarten and had CLASS data for the Pre-K
and Kindergarten year. This excludes the 56 participants who dropped out of the study
during the Pre-K year and a further 74 participants who were missing Kindergarten
CLASS data (no student was missing CLASS data during Pre-K; analyses confirmed that
participants who were missing Kindergarten CLASS data were not different in any other
respect measured in the study from participants who were not missing this data).
To reduce the impact of complex nesting patterns on the analyses, only one
student from each Kindergarten class was retained for this study. A single student was
randomly selected from each Kindergarten class to be retained for participation in these
analyses. This process excluded 148 children who were nested within the same
Kindergarten classroom as another study participant. T-test and chi square analyses
comparing excluded children to their peers who were randomly selected for inclusion
confirmed that there were no differences between those students who were randomly
selected for exclusion and those students who were retained on any study variables. This
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reduced sample of children was demographically similar to the full NCEDL-MS sample.
Demographic characteristics of this sample can be found in Table 5.
Finally, 73 students who took Spanish-speaking versions of the direct assessments
of children’s academic skills were excluded from academic-skills-related analyses,
because Spanish language assessments used constructs that were not equivalent to the
English language assessments, and the sample of students who completed Spanish
language assessments at both Fall and Spring of Kindergarten was too small (N=35) to
assess the effects of interest with adequate power. The limitations this introduces in the
study’s ability to draw generalizable conclusions are addressed in Chapter 7. These
students were retained for analyses regarding social and emotional development.
Demographic characteristics of this sample can be found in Table 5.
Table 5. Child and Family Characteristics

Child Characteristics
Gender
Male
Female
Race
African-American
Latino
White
Other Race
Family Characteristics
Family Income
Poor
Not Poor
Mother’s Education (years)

N

Full Sample
%
M
SD

English Speakers Only
N
%
M
SD

361
376

49.0
51.0

328
336

49.4
50.6

205
211
327
50

28.4
29.3
45.4
5.2

205
143
327
38

31.4
21.9
50.1
5.8

373
317

54.1
45.9

318
306

51.0
49.0

12.6

2.2

12.7

2.2
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Measures
Quality of classroom interactions. Classroom quality in Pre-K and
Kindergarten were assessed using the Classroom Assessment Scoring System (CLASS;
Pianta, LaParo, & Hamre, 2008). In this observational measure of the quality of studentteacher and student-student interactions, trained observers enter a classroom and rate a
30-minute segment of the day on nine dimensions of classroom quality, including
interactions reflecting the classroom’s level of emotional support, classroom
organization, and instructional support. Ratings are made on a 1-7 scale, with 6-7
reflecting high-quality interactions, 3-5 reflecting medium-quality interactions, and 1-2
representing low-quality interactions.
Nine measured dimensions of classroom quality were used in this study to create
three higher-order scores reflecting global domains of classroom quality. Positive
climate represents the extent to which classroom interactions are warm and respectful.
Teacher sensitivity reflects the extent to which teachers anticipate and respond to
students’ needs. Overcontrol reflects the extent to which classroom activities are
inflexible to students’ interests. Negative climate represents the extent to which
classroom interactions are harsh and characterized by negativity. Behavior management
reflects the extent to which students’ behavioral problems are addressed using proactive,
effective strategies. Productivity reflects the extent to which classroom time is spent on
instructional activities. Learning formats reflect teachers’ use of engaging classroom
materials. Concept development represents the extent to which classrooms use higherorder strategies to help children develop complex learning concepts. Finally, quality of
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feedback represents the extent to which teachers provide effective scaffolding to children
in the classroom.
A high score in the Emotional Support domain reflects a classroom where
interactions are warm, responsive to students’ needs, and supportive of students’
autonomy. To create this domain score, the following four dimensions of classroom
quality were averaged: Positive Climate, Teacher Sensitivity, Overcontrol (reverse
coded), and Negative Climate (reverse coded). Reliability analyses show good internal
consistency for this measure (Pre-K: alpha=.82; KG: alpha=.84).
A high score in the Classroom Organization domain represents a classroom
where effective, proactive behavior management schemes are in place, class time is spent
productively, and learning activities are structured in a way that maximizes children’s
engagement. To create this domain score, the following three dimensions of classroom
quality were averaged: Behavior Management, Productivity, and Learning Formats.
Reliability analyses show good internal consistency for this measure (Pre-K: alpha=.89,
KG: alpha=.78).
Finally, a high score in the Instructional Support domain represents a classroom
in which activities promote children’s higher-order thinking skills and teacher give
feedback in a way that promotes learning and engagement. To create this domain score,
the following two dimensions of classroom quality were averaged: Concept Development
and Quality of Feedback. Reliability analyses show good internal consistency for this
measure (Pre-K: alpha=.85, KG: alpha=.84).
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Measures of academic skill. Academic skill during Kindergarten was measured
via direct child assessment using a battery of tests of children’s language, literacy, and
mathematical abilities. Children’s receptive vocabulary was assessed using the Peabody
Picture Vocabulary Test (PPVT, Dunn & Dunn, 1997). In this test, assessors orally
present a stimulus word to children, who must choose between four pictures to correctly
identify the picture that matches the stimulus word. Raw scores on this assessment were
converted into standard scores (M=100, SD=15), meaning that each student’s score
reflects their receptive vocabulary relative to the expected performance of children in
their age group. Prior research using this assessment indicates that it has acceptable
reliability and validity (Dunn & Dunn, 1997).
Children’s expressive language was assessed using the Oral Expression scale of
the Oral and Written Language Scale (OWLS, Carrow-Woolfolk, 1995). In this test,
assessors orally present a verbal stimulus to children while children look at a card
containing one or more pictures. Children respond to the stimulus by answering a
question, completing a sentence, or creating a new sentence. Again, scores on this test
were converted into standard scores (M=100, SD=15). Prior research using this
assessment indicates that it has good reliability and is correlated with other measures of
academic achievement (Carrow-Woolfolk, 1995).
Two subscales of the Woodcock-Johnson III assessment battery were used to
assess children’s literacy and math skills (WJ-III: Woodcock & Johnson, 1990).
Children’s literacy was assessed using the Letter-Word Identification scale of the WJ-III.
In this assessment, children are asked to identify and name letters and words that are
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presented visually to them. Children’s math skills were assessed using the Applied
Problems scale of the WJ-III. In this measure, children complete a series of basic
mathematical problems, including items tapping children’s ability to use basic
mathematical operations (e.g. adding and subtracting) as well as other basic math skills
(e.g. using a thermometer). For both of these scales, children’s scores were converted to
standard scores (M=100, SD=15) to reflect their scores relative to the expected scores of
children in their age group. Both scales have been positively linked to other measures of
academic achievement in other samples (Woodcock & Johnson, 1990).
Measures of social and emotional skill. Children’s social and emotional skill
were assessed using the Teacher-Child Rating Scale (TCRS: Hightower et al., 1986), a
teacher-report measure completed by children’s Kindergarten teachers in the Fall and
Spring of their Kindergarten year. The TCRS has two subscales, which were used to
measure two distinct types of social and emotional skill.
The first subscale, social competence, measures the extent to which children
behave in academically productive ways during class and form positive relationships with
their peers. This subscale uses 20 items that ask about students’ behavior in the
classroom (e.g. “this student is well-liked by classmates”, “this student completes work”),
in which teachers rate students on a 1-5 Likert-type scale (1= not at all, 2= a little, 3=
moderately well, 4= well, and 5= very well). This subscale was highly internally
consistent (Cronbach’s alpha=.95).
The second subscale, problem behaviors, measures the extent to which children
display difficult behaviors in the classroom. This scale uses 18 items that ask about
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students’ behavior in the classroom (e.g. “this student is disruptive in class”, “this student
is anxious”), in which teachers rate students on a 1-5 Likert-type scale (1= not a problem,
2= mild, 3= moderate, 4= serious, 5= very serious problem). This subscale had a
Cronbach’s alpha of .91.
Poverty. At children’s entry into the study, either in Fall or Spring of their Pre-K
year, children’s families were asked to complete a demographic survey reflecting family
characteristics. In this survey, families were asked to report their family’s total annual
income. These reported incomes were compared to federal and state poverty guidelines
to separate participants into two groups: those whose families’ annual incomes were at or
below 150% of the poverty line during the study year, and those whose families’ annual
incomes exceeded that cutoff. The mean income for families living in poverty was
$14282 (SD=$8406), while the mean income for families not living in poverty was
$48746 (SD=$21782). For the purposes of this study, the categorical version of this
variable was used, because there are challenges associated with the experience of living
in poverty that are not accurately captured through more linear conceptualizations of
family income (Duncan & Murnane, 2011).
Control variables. Some child and family characteristics were included as
controls in this study. These include children’s gender, race, and children’s mothers’
levels of education (in years) at their entry to Pre-K. Additionally, because the NCEDL
was conducted across six different states, in which there were systematic differences in
the educational system, the state in which children attended school was included as a
classroom-level control variable.
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Chapter Six
Results
Preliminary Analyses
Preliminary analyses were conducted to determine the descriptive properties of
the variables of interest within the NCEDL dataset. The goals of this set of analyses were
to determine the extent and nature of missing data and the descriptive properties of and
intracorrelations between student outcomes and measures of classroom quality. Further
preliminary analyses were conducted to determine whether selection effects existed in the
data such that children with higher academic and social-emotional skills at Kindergarten
entry were more likely to select into higher-quality Kindergarten classrooms. Finally, a
series of analyses were conducted to provide a descriptive picture of children’s academic
and social-emotional outcomes, based on the quality of their classroom experiences
within Pre-K and Kindergarten.
Missing data. Demographic data, student’s academic and social-emotional skills
at Kindergarten entry and the end of Kindergarten, and measures of classroom quality
were examined to determine to what extent data were missing and whether data met
MAR and MCAR assumptions. Results of these analyses indicated that all demographic
variables of interest were missing for less than 3% of participants and met MAR
assumptions, with one exception: family income.
6.2% of families did not report income. Analyses were conducted to determine
whether missingness on this variable was related to any other variables in the dataset, and
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these analyses revealed that children who were missing family poverty data had lower
scores on measures of academic and social skill, and higher scores on measures of
problem behavior. Most troublingly, there was a significant association between
missingness on this variable and maternal education (Missing: M=11.88 yrs, SD=2.02
yrs; Not Missing: M=12.61 yrs, SD=2.22 yrs), t(719)=2.053, p=.04). Because maternal
education and family income generally have a strong association (Duncan & Murnane,
2011) this means that participants who were living in poverty were probably more likely
to skip income-related questions, meaning that these data are most likely MNAR.
This problem is common for poverty data (Schenker, Raghunathan, Chiu, Makuc,
Zhang, & Cohen, 2006). To address this issue, research using national datasets have
shown that using multiple imputation to address missing poverty data results in relatively
unbiased estimates in statistical models, particularly when poverty is assessed through a
binary categorical variable (Schenker et al., 2006). Therefore, this study will use
multiple imputation to address all missing data, including the MNAR poverty data. The
drawbacks of this approach will be discussed in Chapter 7.
Descriptive statistics. Means, standard deviations, and intercorrelations were
calculated for each of the study’s variables of interest. Student outcome means and
intercorrelations can be found in Table 6. In general, most measures of academic and
social-emotional skill were moderately correlated with other measures of academic and
social-emotional skill assessed at the same time-point. The exception is the WJIII Letter
Naming task, which was not significantly correlated with any other child outcome at
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either time point (rs range from -.05 to .06, all ps>.05). All measures of academic and
social-emotional skill were highly stable—correlations between skills at Kindergarten
entry and end of Kindergarten ranged from .71 to .82 (all ps<.001).
Table 6. Means, Standard Deviations, and Correlations among Student Outcomes
KG-Entry
End-Of-KG
Correlations
M
SD
M
SD
1.
2.
3.
4.
5.
6.
1. PPVT
96.41 13.26
97.18 12.95
.71 -.03 .51 .22 -.17
.82
2. OWLS
93.98 12.79
94.62 13.31
.69
.02
.54 .26 -.22
.80
3. WJIII Letter-Word 99.98 12.21 106.70 12.04
.05
.01
.74 -.02 .04 -.05
3. WJIII App. Probs.
98.15 11.69 101.13 11.33
.51
.57
.05
.71 .30 -.25
4. Social Competence
3.38
.76
3.48
.75
.21
.25
.06
.30 .72 -.75
5. Problem Behaviors
1.66
.65
1.63
.64
-.17
-.23 -.03 -.29 -.76 .72
Notes: Values below diagonal represent intercorrelations during PK; values above diagonal represent
intercorrelations during KG, bolded values on diagonal represent correlations between the same test during
PK and KG. Italicized correlations are non-significant; all other correlations significant at p<.001.

Descriptive information for measures of classroom quality can be found in Table
7. These measures were also intercorrelated within each individual time-point (rs range
from .29 to .80, all ps<.001). Students were also more likely to experience similar
classroom qualities in Kindergarten as in Pre-K, although this effect was fairly small (rs
range from .11 to .23, ps<.001).
Table 7. Means, Standard Deviations, and Correlations among Measures of Classroom
Quality
Pre-K
KG
Correlations
M
SD
M
SD
1.
2.
3.
1. Emotional Support
5.41 .65 5.62 .63
.70
.29
.23
2. Classroom Organization
4.42 .82 4.67 .68
.80
.44
.13
3. Instructional Support
2.20 .79 1.98 .67
.48
.60
.11
Notes: Values below diagonal represent intercorrelations during PK; values above diagonal represent
intercorrelations during KG, bolded values on diagonal represent correlations between the same test during
PK and KG. All correlations significant at p<.001.

Selection into high-quality Kindergarten. Three hierarchical linear models
were run to determine whether children’s experiences of family poverty, Kindergarten-
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entry academic and social-emotional skills were related to the quality of their
Kindergarten classrooms. The results of the models indicated that when controlling for
child demographic variables and state of residence, children’s Kindergarten-entry skills
and family poverty were not significant predictors of the quality of their Kindergarten
classrooms (see Table 8). A second block was added to these models to understand
whether children’s experiences of high-quality Pre-K predicted the quality of their
Kindergarten classrooms over and above child and family characteristics. The results of
these models indicate that children are more likely to experience high-quality
Kindergarten classrooms when they have also experienced high-quality Pre-K
classrooms, even when accounting for state of residence and demographic variables.
Table 8. Selection Effects
Unstandardized
Estimates (B)
Fixed Effects
Block 1: Child Level
Intercept
Family in poverty
PPVT
OWLS
Letter Naming
Applied Problems
Soc. Competence
Prob. Behaviors
Block 2: Class Level
Quality of Same
Domain in Pre-K
Random Effects
Residual
Intercept

Emotional
Support

Classroom
Organization

Instructional
Support

5.54***
.07
.00
.00
.00
-.01
-.03
-.08

4.21***
.06
.01
.00
.00
.00
-.04
-.04

1.53***
.01
.00
.00
.00
.00
-.03
-.05

.18***

.10*

.12**

.26***
.10***

.28***
.16***

.19***
.13***

Note. Models controlled for children’s gender, race, and state of residence.
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Description of Kindergarten outcomes by group. A final set of preliminary
analyses examined how children’s academic and social-emotional outcomes were
descriptively related to the quality of their classroom experiences within Pre-K and
Kindergarten. Pre-Ks and Kindergartens were divided into quality categories using a
tertile split to identify relatively low, average, and high quality classrooms. These
categories were used to classify children into nine groups: Low-PK-Low-KG quality,
Low-PK-Mid-KG quality, Low-PK-High-KG quality, Mid-PK-Low-KG quality, MidPK-Mid-KG quality, Mid-PK-High-KG quality, High-PK-Low-KG quality, High-PKMid-KG quality, and High-PK-High-KG quality. Results of each type of analysis are
presented for each of the three domains of classroom quality.
In the domain of emotional support, results of this analysis revealed that the most
common patterns of classroom quality were moving from a Pre-K with comparatively
low emotional support to a Kindergarten with comparatively low emotional support
(N=107) and moving from a Pre-K with comparatively high emotional support to a
Kindergarten with comparatively high emotional support (N=103). There were some
patterns in the data with regard to children’s end-of-Kindergarten outcomes: when
controlling for the quality of emotional support children received in Pre-K, there were
significant, positive differences in language and social competence outcomes related to
the emotional quality of children’s Kindergarten classrooms. However, there were no
corresponding patterns with regard to children’s change over time. See Tables 9 and 10
for the results of these descriptive analyses.
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Table 9. End-of-Kindergarten Means for Quality Categories, Emotional Support
Categories
Low Pre-K ES
Low KG ES
Mid KG ES
High KG ES
Mid Pre-K ES
Low KG ES
Mid KG ES
High KG ES
High Pre-K ES
Low KG ES
Mid KG ES
High KG ES
a

PPVTa

OWLSa

Letter
Naming

Applied
Problems

107
80
59

94.28
95.66
99.01

92.84
92.73
97.65

106.96
106.98
107.54

101.35
99.55
99.85

3.36
3.36
3.63

1.76
1.73
1.56

75
81
88

92.36
95.98
98.38

91.14
92.40
96.32

106.91
106.85
106.01

99.62
99.49
102.87

3.46
3.34
3.45

1.65
1.68
1.59

60
81
103

95.80
99.78
98.95

93.51
96.71
95.73

106.49
106.85
105.90

101.21
103.98
101.32

3.54
3.56
3.58

1.61
1.53
1.59

N

Social
Comp.a

Problem
Behavior

= when controlling for Pre-K ES, KG ES levels positively associated with outcome

Table 10. Fall-Spring Difference Scores for Quality Categories, Emotional Support
Categories
Low Pre-K ES
Low KG ES
Mid KG ES
High KG ES
Mid Pre-K ES
Low KG ES
Mid KG ES
High KG ES
High Pre-K ES
Low KG ES
Mid KG ES
High KG ES

N

PPVT

OWLS

Letter
Naming

Applied
Problems

Social
Comp.

Problem
Behavior

107
80
59

1.19
.86
1.06

2.62
1.40
1.44

8.00
7.08
8.00

4.99
2.24
2.31

.05
-.03
.20

.01
.05
-.14

75
81
88

2.93
2.95
1.40

.47
.70
1.98

7.21
7.40
6.61

4.15
3.18
2.66

.13
.11
.10

-.10
-.14
-.01

60
81
103

.60
2.03
2.40

1.04
1.31
2.04

7.80
6.98
5.91

3.51
3.80
3.37

.11
.02
.13

.02
-.03
.01

In the domain of classroom organization, results of this analysis showed that the
most common pattern of classroom quality was moving from a Pre-K with comparatively
low classroom organization to a Kindergarten with comparatively low classroom
organization (N=104). Results also revealed some descriptive patterns related to quality
of classroom organization and end-of-Kindergarten outcomes. When controlling for pre-
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K classroom quality, the quality of children’s Kindergarten classroom organization was
positively associated with their end-of-Kindergarten social competence and receptive
vocabulary, as assessed by the PPVT. When controlling for Kindergarten classroom
quality, low-quality Pre-K classroom organization was associated with low end-ofKindergarten receptive and expressive vocabulary and applied problems skills. No
patterns were found relating to children’s change in academic and social-emotional skill
during Kindergarten. See Tables 11 and 12 for these descriptive results.
Table 11. End-of-Kindergarten Means for Quality Categories, Classroom Organization
Categories
Low Pre-K CO
Low KG CO
Mid KG CO
High KG CO
Mid Pre-K CO
Low KG CO
Mid KG CO
High KG CO
High Pre-K CO
Low KG CO
Mid KG CO
High KG CO
a

N

PPVTab

OWLSb

Letter
Naming

Applied
Problemsb

Social
Comp.a

Problem
Behavior

104
64
71

92.84
92.32
96.59

92.54
90.05
93.38

104.85
104.82
106.45

100.49
97.14
99.88

3.40
3.29
3.60

1.72
1.70
1.53

76
92
86

97.69
97.96
99.29

92.86
96.47
96.80

106.46
107.42
108.24

99.77
102.18
102.80

3.36
3.48
3.57

1.71
1.66
1.69

72
87
85

95.49
97.83
99.64

94.32
94.63
96.40

107.70
107.29
106.63

100.95
102.38
102.55

3.50
3.45
3.66

1.56
1.68
1.56

= when controlling for Pre-K CO, KG CO levels positively associated with outcome, b= when controlling
for KG CO, the lowest Pre-K CO levels were associated with the lowest outcomes
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Table 12. Fall-Spring Difference Scores for Quality Categories, Classroom Organization
Categories
Low Pre-K
Low KG CO
Mid KG CO
High KG CO
Mid Pre-K CO
Low KG CO
Mid KG CO
High KG CO
High Pre-K CO
Low KG CO
Mid KG CO
High KG CO

N

PPVT

OWLS

Letter
Naming

Applied
Problems

Social
Comp.

Problem
Behavior

104
64
71

1.58
1.76
.94

1.53
1.13
1.58

7.56
7.14
7.12

3.82
3.05
3.39

.06
.03
.14

.00
-.12
-.13

76
92
86

1.81
2.37
-.14

.22
1.32
1.89

7.36
7.20
7.78

2.61
4.63
2.52

.08
.04
.20

-.02
.03
.00

72
87
85

2.10
2.51
2.68

2.70
.78
2.51

6.99
6.82
6.66

2.82
4.33
3.13

.07
.08
.08

.01
-.05
-.03

In the domain of instructional support, results of this analysis showed that the
most common pattern of classroom quality was moving from a Pre-K with comparatively
high instructional support to a Kindergarten with comparatively high instructional
support (N=105). Results also revealed some descriptive patterns related to quality of
instructional support and end-of-Kindergarten outcomes. When controlling for pre-K
classroom quality, the quality of children’s Kindergarten instructional support was
positively associated with their end-of-Kindergarten expressive and receptive vocabulary
and applied problems skills. When controlling for Kindergarten classroom quality, the
quality of children’s Pre-K instructional support was positively associated with their endof-Kindergarten expressive and receptive vocabulary skills. This pattern persisted for
children’s change in expressive vocabulary over time: when controlling for Kindergarten
instructional quality, children in higher Pre-K instructional quality tertiles had more
positive change in expressive vocabulary over the Kindergarten year. See Tables 13 and
14 for these descriptive results.
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Table 13. End-of-Kindergarten Means for Quality Categories, Instructional Support
Categories
Low Pre-K IS
Low KG IS
Mid KG IS
High KG IS
Mid Pre-K IS
Low KG IS
Mid KG IS
High KG IS
High Pre-K IS
Low KG IS
Mid KG IS
High KG IS

N

PPVTab

OWLSab

Letter
Naming

Applied
Social
Problemsb Comp.

Problem
Behavior

93
84
67

92.44
96.41
95.31

89.90
94.70
92.39

104.17
108.89
108.70

98.22
100.66
99.37

3.47
3.52
3.50

1.68
1.68
1.67

93
87
74

95.62
97.11
98.93

93.58
93.99
97.35

104.05
106.79
106.74

101.13
101.22
101.65

3.32
3.48
3.51

1.69
1.67
1.66

61
71
105

97.18
97.98
99.30

93.79
98.09
95.48

106.52
105.16
108.91

100.44
102.96
103.11

3.41
3.52
3.57

1.61
1.56
1.52

a

= when controlling for Pre-K IS, KG IS levels positively associated with outcome, b= when controlling for
KG IS, Pre-K IS levels positively associated with outcome

Table 14. Fall-Spring Difference Scores for Quality Categories, Instructional Support
Categories
Low Pre-K
Low KG IS
Mid KG IS
High KG IS
Mid Pre-K IS
Low KG IS
Mid KG IS
High KG IS
High Pre-K IS
Low KG IS
Mid KG IS
High KG IS
a

N

PPVT

OWLSa

Letter
Naming

Applied
Problems

Social
Comp.

Problem
Behavior

93
84
67

1.67
.29
1.63

.69
.27
2.24

7.07
7.72
7.08

4.28
3.65
3.04

.12
.09
.12

-.09
-.02
-.02

93
87
74

3.71
1.71
.62

1.81
.15
.73

7.25
8.41
6.36

5.34
4.20
.87

.03
.08
.13

-.04
.03
.00

61
71
105

1.93
1.80
1.99

2.24
3.38
2.42

5.90
5.92
8.06

2.61
2.01
3.72

-.01
.17
.04

-.02
-.11
.00

= when controlling for KG IS, Pre-K IS levels positively associated with outcome

Research Question One: What Empirical Support Exists for the Six Proposed
Theoretical Models of Change over the Kindergarten Transition?
Analyses for primary research questions examined evidence for the utility of each
of the six proposed theoretical models using Hierarchical Linear Modeling techniques
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that account for the interdependence of children who attended the same Pre-K. The
equations for each of these models are described in the Appendix. Due to low ICCs,
error variance related to interdependence of scores from children who attended the same
Pre-K was small enough to be inestimable in some models. In these cases, random
effects were removed from the models and only residual error was estimated.
School Readiness Model. A set of hierarchical linear models was conducted to
determine whether children’s Kindergarten-entry skills predicted their end-ofKindergarten outcomes, when accounting for demographic and geographic controls and
Pre-K classroom membership. Results of this model indicated that children’s
Kindergarten-entry skills were strong, significant predictors of the same skills at the end
of Kindergarten (see Table 15 for estimates and significance levels).
Table 15. School Readiness Model
Unstandardized
Estimates (B)
Fixed Effects
Intercept
Family in poverty
Same skill at KG
entry
Random Effects
Residual
Intercept

PPVT

OWLS

Letter
Naming

Applied
Problems

Social
Comp.

Problem
Behavior

28.09***
-.68
.74***

20.79***
-1.43*
.79***

32.43***
-.62
.71***

32.90***
-.87
.67***

.95***
-.03
.70***

.50***
.04
.67***

45.82***
2.11

55.60***
-

59.15***
1.67

60.21***
-

.25***
.01

.19***
-

Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Pre-K Launch Model. Six sets of hierarchical linear models were conducted to
determine whether the quality of children’s Pre-K classrooms predicted their academic
outcomes and development throughout Kindergarten. These models indicated that Pre-K
quality was not a significant predictor of children’s end-of-Kindergarten levels of
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academic and social-emotional skill, when accounting for demographic and geographic
controls and Pre-K classroom membership (see Tables 16-18 for detailed results in the
domains of emotional support, classroom organization, and instructional support,
respectively).
Table 16. Pre-K Launch Model: Emotional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
99.27***
98.06***
104.06***
99.45***
3.20***
1.67***
Family poverty
-5.56***
-4.77***
-.78
-3.08**
-.17**
.12*
Pre-K Emo.
.69
-.25
-.16
.10
.03
-.02
Support
Random Effects
Residual
114.57***
137.14***
134.26***
116.28***
.52***
.37***
Intercept
14.89***
10.10*
.18
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 17. Pre-K Launch Model: Classroom Organization and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
99.39***
97.15*** 103.26***
98.80***
3.23***
1.70***
Family poverty
-5.49***
-4.76***
-.76
-3.03**
-.17**
.12*
Pre-K Class.
.84
-.10
-.02
.28
.03
-.03
Organization
Random Effects
Residual
114.57***
137.14*** 134.27***
116.41***
.52***
.37***
Intercept
14.65**
10.12†
.16
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

161

Table 18. Pre-K Launch Model: Instructional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
101.35***
95.96***
103.48***
98.85***
3.42***
1.61***
Family poverty
-5.54***
-4.69***
-.78
-3.00**
-.17**
.12*
Pre-K Inst.
.88
.41
-.16
.61
-.04
-.02
Support
Random Effects
Residual
114.53***
137.18***
134.26*** 116.25***
.52***
.37***
Intercept
14.69**
9.98**
.10
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

When examining children’s development during Kindergarten, however, there
were some significant and marginally significant effects of Pre-K quality on children’s
language development. High-quality emotional support, classroom organization, and
instructional support in children’s Pre-K’s were consistently positively related to their
development of receptive vocabulary as measured by the PPVT (see Tables 19-21 for
estimates and significance levels), and quality of Pre-K instructional support was
marginally related to children’s development of expressive vocabulary as assessed by the
OWLS.
Table 19. Pre-K Launch Model: Emotional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
24.05*** 23.34*** 34.72*** 34.88***
.75***
.53***
Family poverty
-.57
-1.50*
-.67
-.92
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.67***
.70***
.67***
Pre-K Emo.
.75†
-.49
-.43
-.38
.04
.00
Support
Random Effects
Residual
45.89*** 55.50*** 59.06*** 60.15***
.25***
.19***
Intercept
1.80
1.69
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 20. Pre-K Launch Model: Classroom Organization and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
24.28*** 21.02*** 34.32***
33.82***
.86***
.52***
Family poverty
-.48
-1.44*
-.71
-.92
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.67***
.70***
.67***
Pre-K Class.
.91**
-.06
-.45
-.24
.02
.00
Organization
Random Effects
Residual
45.87*** 55.60*** 58.99***
60.18***
.25***
.19***
Intercept
1.57
1.72
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 21. Pre-K Launch Model: Instructional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
26.90***
19.58*** 33.36*** 33.35***
1.00*** .53***
Family poverty
-.59
-1.34*
-.70
-.91
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.68***
.70*** .67***
Pre-K Inst. Support
.70†
.66†
-.52
-.35
-.03
-.01
Random Effects
Residual
45.88***
55.36*** 59.10*** 60.15***
.25*** .19***
Intercept
1.77
1.58
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Classroom Quality Model. A further six sets of hierarchical linear models were
conducted to determine whether the quality of children’s Kindergarten classrooms
predicted their academic and social-emotional outcomes and development throughout
Kindergarten. The first three sets of models examined whether the quality of emotional
support, classroom organization, and instructional support in children’s Kindergarten
classrooms predicted their end-of-Kindergarten outcomes, when accounting for
demographic and geographic controls and Pre-K classroom membership. Results from
these models indicated that there was a consistent, positive association between the
quality of instructional support in children’s Kindergarten classrooms and their end-of-
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year academic skills, across language, literacy, and mathematical domains (see Table 24
for estimates and significance levels).
Results were less consistent for the domain of classroom organization quality:
although there were marginally significant positive effects of high-quality classroom
organization on children’s end-of-year receptive and expressive vocabulary, there were
no other associations between quality of classroom organization and children’s end-ofyear outcomes (see Table 23 for estimates and significance levels). Finally, there was no
association between Kindergarten levels of emotional support and end-of-Kindergarten
outcomes in any academic or social-emotional domain (see Table 22).
Table 22. Classroom Quality Model: Emotional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
97.19***
90.77*** 103.46*** 105.34***
3.19***
1.65***
Family poverty
-5.68***
-4.79***
-.76
-3.05**
-.17**
.13*
KG Emo.
1.03
1.06
-.05
-.95
.03
-.01
Support
Random Effects
Residual
114.49*** 137.09*** 134.27*** 116.09***
.52***
.37***
Intercept
14.73**
9.75†
.06
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 23. Classroom Quality Model: Classroom Organization and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
97.30***
91.18*** 101.11***
100.75***
3.06***
1.67***
Family poverty
-5.62***
-4.73***
-.75
-3.09***
-.17**
.13*
KG Class.
1.23†
1.19†
.44
-.16
.06
-.02
Organization
Random Effects
Residual
114.33*** 137.33***
134.18***
116.45***
.52***
.37***
Intercept
14.60**
9.23
.17
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 24. Classroom Quality Model: Instructional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
99.53***
92.00***
99.67***
97.36***
3.20***
1.64***
Family poverty
-5.65***
-4.74***
-.71
-3.08***
-.17**
.12*
KG Inst. Support
1.64*
2.23**
1.63*
1.24†
.07
-.04
Random Effects
Residual
114.74***
136.91***
133.36***
115.83***
.52***
.37***
Intercept
13.79*
8.57
.12
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

A second three sets of models examined whether the quality of emotional support,
classroom organization, and instructional support in children’s Kindergarten classrooms
predicted their relative development of academic and social-emotional skills during
Kindergarten. These models did not show any consistent relations between domains of
classroom quality and children’s relative development of academic and social-emotional
skills. There was a significant positive association between instructional support and
relative development of expressive vocabulary as assessed by the OWLS (see Table 27
for estimate and significance level). There was a marginally significant positive
association between Kindergarten classroom organization quality and relative
development of social competence (see Table 26), and a marginally significant negative
association between Kindergarten emotional support quality and development of
mathematical skills (see Table 25), but no other estimates approached significance.
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Table 25. Classroom Quality Model: Emotional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
27.43*** 18.47*** 33.26*** 37.98***
.83***
.61***
Family poverty
-.68
-1.46*
-.62
-.81
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.67***
.70***
.67***
KG Emo.
.12
.43
-.15
-.89†
.02
-.02
Support
Random Effects
Residual
45.87*** 55.53*** 59.17*** 59.94***
.25***
.19***
Intercept
2.05
1.65
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 26. Classroom Quality Model: Classroom Organization and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
28.13**
19.08***
31.37*** 35.19***
.69***
.58***
Family poverty
-.68
-1.44*
-.62
-.87
-.03
.04
Skill at KG entry
.74***
.79***
.71***
.67***
.70***
.67***
KG Class.
-.01
.40
.23
-.51
.06†
-.02
Organization
Random Effects
Residual
45.82*** 55.53***
59.10*** 60.10***
.25***
.19***
Intercept
2.12
1.70
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 27. Classroom Quality Model: Instructional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
27.50*** 18.94***
32.33***
33.20***
.93***
.49***
Family poverty
-.68
-1.44*
-.62
-.87
-.03
.04
Skill at KG entry
.73***
.78***
.71***
.67***
.70***
.67***
KG Inst. Support
.34
1.01*
.06
-.18
.01
.01
Random Effects
Residual
45.84*** 55.27***
59.15***
60.20***
.25***
.19***
Intercept
2.05
1.68
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Cumulative Models: Continuity, Buffer/Compensation, and Consistency. A
set of six hierarchical linear models were conducted to determine whether the effects of
classroom quality in Kindergarten on children’s academic and social-emotional outcomes
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and development depend on the quality of instruction children experienced during Pre-K.
Models used demographic and classroom controls and accounted for the interdependence
of children’s scores who attended the same Pre-K classroom. Results are used to
evaluate the continuity, buffer/compensation, and consistency models of development
during the Kindergarten transition.
There was a consistent, though marginally significant, positive interaction
between the effects of Pre-K and Kindergarten emotional support on children’s end-ofKindergarten academic skills. This interaction showed that effects of Kindergarten
emotional support on children’s end-of-Kindergarten language and math skills were more
positive when children had also experienced high levels of emotional support during PreK (see Table 28).
These interactions are graphed in Figures 6-8. For language outcomes, a positive
effect of emotional support during Kindergarten on children’s outcomes existed only in
conditions when children had already experienced high emotional support during Pre-K.
For math outcomes, a negative effect of high Kindergarten emotional support existed
only for children who had experienced low emotional support during Pre-K. No
significant interactions were found for other domains of classroom quality (see Tables 29
and 30).
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Table 28. Cumulative Models: Emotional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
102.93*** 96.59***
103.19*** 100.03***
3.33*** 1.57***
Family poverty
-5.64***
-5.00***
-.77
-3.01***
-.17**
.12*
Pre-K Emo. Support
.54
-.46
-.16
.25
.02
-.02
KG Emo. Support
.93
1.15
-.02
-.98
.03
-.01
Block 2: Interaction
Pre-K x KG Emo.
1.66†
1.83*
-.45
1.63†
-.05
-.01
Support
Random Effects
Residual
113.64*** 115.44*** 134.13*** 115.62***
.51***
.37***
Intercept Variance
14.60**
KG ES Variance
.16
Intercept and KG ES
.16
Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 29. Cumulative Models: Classroom Organization Support and End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
103.20*** 96.61***
103.18*** 100.02***
3.34*** 1.56***
Family poverty
-5.54***
-4.92***
-.76
-3.03***
-.17**
.12*
Pre-K Class. Org.
.76
-.19
-.05
.30
.02
-.03
KG Class. Org.
1.18†
1.32*
.45
-.20
.06
-.02
Block 2: Interaction
Pre-K x KG Class.
.37
.66
-.04
.21
.01
-.02
Org.
Random Effects
Residual
113.54***
115.79*** 134.18***
109.00***
.51***
.36***
Intercept Variance
14.21*
KG CO Variance
1.81
Intercept and KG
2.18
CO Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 30. Cumulative Models: Instructional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
103.03*** 96.45***
102.80*** 100.04***
3.32*** 1.56***
Family poverty
-5.58***
-4.77***
-.75
-2.94***
-.17**
.12*
Pre-K Inst. Support
.73
.27
-.28
.53
-.05
-.02
KG Inst. Support
1.52*
2.14*
1.64*
1.10
.08
-.03
Block 2: Interaction
Pre-K x KG Inst.
.22
.31
.02
.79
.05
-.03
Support
Random Effects
Residual
113.96*** 133.02*** 133.25*** 108.70***
.48***
.37***
Intercept Variance
13.35*
6.02
7.58
.02
KG IS Variance
.03
13.89
4.26
.02
Intercept and KG
.65
3.82
-5.68
3.39
IS Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Figure 6. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten PPVT
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Figure 7. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten OWLS

Figure 8. Pre-K and Kindergarten Emotional Support and End-of-Kindergarten Applied
Problems

These same interactions were mostly non-significant when controlling for
children’s kindergarten-entry skills (see Tables 31-33). However, there remained a
significant, positive interaction between the effects of Pre-K and Kindergarten emotional
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support on children’s relative development of expressive language, as assessed by the
OWLS. See Figure 9 for a graph of this interaction.
Furthermore, models predicting relative development of social competence
showed a negative interaction. A graph of this interaction showed that children who
attended Pre-Ks with lower emotional support saw increases in relative development with
highly emotionally supportive Kindergarten classes, while the opposite was true for
children from highly supportive Pre-K classes (see Figure 10).
Table 31. Cumulative Models: Emotional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
28.10*** 20.97*** 32.49*** 32.92***
.93***
.50***
Family poverty
-.60
-1.55*
-.65
-.85
-.03
.05
Skill at KG Entry
.73***
.79***
.71***
.67***
.70***
.68***
Pre-K Emo.
.76†
-.48
-.38
-.26
.04
.00
Support
KG Emo. Support
-.03
.49
-.08
-.84
.01
-.02
Block 2: Interaction
Pre-K x KG Emo.
.68
1.74**
-.66
.39
-.08†
.04
Support
Random Effects
Residual
45.37*** 54.60*** 53.72*** 59.72***
.23***
.17***
Intercept Variance
2.21
5.37
.01
.01
KG ES Variance
.19
1.36
.03
.00
Intercept and KG
.64
4.82
.01
-2.07
ES Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 32. Cumulative Models: Classroom Organization Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
28.23*** 20.91*** 32.45*** 32.72***
.95***
.50***
Family poverty
-.66
-1.45*
-.69
-.91
-.03
.04
Skill at KG Entry
.73***
.79***
.71***
.67***
.70***
.67***
Pre-K Class. Org.
.92*
-.09
-.46
-.20
.02
.00
KG Class. Org.
-.13
.41
.26
-.49
.06
-.02
Block 2: Interaction
Pre-K x KG Class.
.00
.49
-.02
-.60
-.05
.03
Org.
Random Effects
Residual
42.09*** 54.74*** 49.35*** 59.00***
.25***
.19***
Intercept Variance
3.69†
KG CO Variance
2.06
Intercept and KG
2.76
CO Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 33. Cumulative Models: Instructional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Block 1: Main Effects
Intercept
28.41*** 21.58*** 32.28*** 32.70***
.93***
.50***
Family poverty
-.57
-1.41*
-.72
-.90
-.03
.04
Skill at KG Entry
.73***
.78***
.71***
.67***
.70***
.67***
Pre-K Inst. Support
.69*
.61
-.54
-.33
-.03
-.02
KG Inst. Support
.24
.90†
.20
-.11
.02
.01
Block 2: Interaction
Pre-K x KG Inst.
-.32
.58
.02
.13
.01
-.01
Support
Random Effects
Residual
39.23*** 47.07*** 57.12*** 58.75***
.25***
.19***
Intercept Variance
1.28
2.70
.84
KG IS Variance
7.73
.70
2.88
Intercept and KG
-3.08
1.29
-1.55
IS Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Figure 10. Pre-K and Kindergarten Emotional Support and Social Competence
Development

Consistency Model. A final set of six hierarchical linear models were conducted to
determine whether there was an association between the consistency of children’s
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experiences during Pre-K and Kindergarten and their development during Kindergarten,
when controlling for the quality of those experiences.
The results of these models showed that when controlling for average emotional
support quality, consistency in the quality of emotional support was negatively predictive
of children’s social-emotional skills by the end of Kindergarten, in both social
competence and problem behaviors (see Table 34). Consistency of classroom
organization and instructional support were not associated with academic or socialemotional skills at the end of Kindergarten (see Tables 35 and 36). Consistency in
emotional support and classroom organization was negatively associated with relative
development of social competence during Kindergarten (see Tables 37 and 38 for
estimates and significance levels). There were no significant or marginally significant
associations between consistency in instructional support and children’s academic and
social-emotional development (see Table 39).
Table 34. Consistency Model: Emotional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
95.76***
96.49*** 105.40***
104.74***
3.63***
1.43***
Family poverty
-5.59***
-4.72***
-.76
-3.12***
-.17**
.12*
Average Emo.
1.62
1.12
-.05
-.54
.11†
-.06
Support
Emo. Support
-.33
-1.11
-.35
-.33
-.17**
.09†
Consistency
Random Effects
Residual
114.60***
137.27*** 134.23***
116.15***
.52***
.36***
Intercept
14.47**
9.57†
.19
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 35. Consistency Model: Classroom Organization and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
91.79***
90.06*** 106.29***
96.63***
3.29***
1.59***
Family poverty
-5.45***
-4.65***
-.70
-3.07***
-.16**
.12*
Average Class.
1.76*
.75
.48
.07
.08
-.06
Organization
Class. Org.
.65
.65
-1.02
.59
-.06
.05
Consistency
Random Effects
Residual
113.82*** 136.60*** 133.84*** 116.17***
.52***
.37***
Intercept
14.78**
10.37†
.15
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 36. Consistency Model: Instructional Support and End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
92.13***
88.16*** 105.87***
92.89*** 2.85***
1.85***
Family poverty
-5.54***
-4.62***
-.66
-2.98***
-.17**
.12*
Avg. Inst. Support
2.77**
2.44*
.51
1.89*
.05
-.07
Inst. Support
1.01
.70
-.70
.62
.08
-.03
Consistency
Random Effects
Residual
115.13*** 137.08*** 133.89*** 115.78***
.52***
.37***
Intercept
12.81**
8.99
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 37. Consistency Model: Emotional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Competence Behavior
Fixed Effects
Intercept
24.54***
21.41***
35.76***
37.40***
1.03***
.45†
Family poverty
-.65
-1.44*
-.64
-.91
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.68***
.70***
.67***
Average Emo.
.86
-.11
-.44
-1.21†
.09†
-.04
Support
Emo. Support
-.20
.00
-.16
.37
-.10*
.05
Consistency
Random Effects
Residual
46.05***
55.59***
59.18***
59.94***
.25***
.19***
Intercept
1.71
1.58
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 38. Consistency Model: Classroom Organization and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Competence Behavior
Fixed Effects
Intercept
22.12*** 19.68*** 35.27***
33.24***
.92***
.39†
Family poverty
-.58
-1.41*
-.65
-.94
-.03
.04
Skill at KG entry
.73***
.79***
.71***
.67***
.70***
.67***
Average Class. Org.
.87†
.24
-.24
-.73
.07†
-.02
Classroom Org.
.45
.02
-.33
.53
-.06†
.04
Consistency
Random Effects
Residual
45.93*** 55.58*** 59.12***
60.00***
.25***
.19***
Intercept
1.66
1.64
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 39. Consistency Model: Instructional Support and KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
24.28*** 18.54***
33.27*** 31.33***
.73*
.43†
Family poverty
-.64
-1.33*
-.67
-.91
-.03
.04
Skill at KG entry
.73***
.78***
.71***
.68***
.70***
.67***
Average Inst.
1.21†
1.36*
-.51
-.28
.00
.00
Support
Inst. Support
.32
-.05
.01
.36
.04
.01
Consistency
Random Effects
Residual
46.03*** 55.12***
59.16*** 60.11***
.25***
.19***
Intercept
1.60
1.60
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Research Question Two: Poverty and the Impact of Cumulative Pre-K and
Kindergarten Experience
A second set of research questions added a poverty moderator to the estimated
impacts of children’s classroom quality on their outcomes of interest in the models from
Research Question 1. The specifics of these moderated equations can be found in the
Appendix.
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Main effects. Models addressing research question one show that there are
consistent, negative main effects of poverty on end-of-Kindergarten outcomes across
both academic and social-emotional domains. However, this significant, negative effect
generally reduced to non-significance when controlling for Kindergarten-entry skills.
The exception was expressive language: poverty was a significant negative predictor of
relative development in the OWLS during Kindergarten.
Poverty and school readiness. A set of hierarchical models was conducted to
determine whether there was a moderating effect of poverty on the significant relation
between Kindergarten-entry skills and end-of-Kindergarten outcomes. No significant
interaction was found (see Table 40), indicating that effects of Kindergarten-entry skills
on end-of-Kindergarten outcomes is consistent regardless of family poverty level.
Table 40. Poverty and School Readiness Model
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
28.71***
17.94*** 34.50*** 32.47***
.87***
.47***
Family poverty
-1.88
4.95
-4.55
-.02
.13
.10
Skill at KG entry
.73***
.82***
.69***
.68***
.72***
.69***
Family poverty x
.01
-.07
.04
-.01
-.05
-.04
KG-entry skill
Random Effects
Residual
45.85***
55.42*** 59.12*** 60.21***
.25***
.19***
Intercept
2.07
1.65
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Poverty and the Pre-K Launch Model. Six sets of hierarchical models were
conducted to determine whether there were moderating effects of poverty on the
association between pre-K quality and children’s development during Kindergarten.
Models addressing research question one showed that there were no significant effects of
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pre-K quality on children’s end-of-Kindergarten outcomes. New models incorporating
an interaction between pre-K quality and poverty showed a significant negative
interaction between poverty and the effects of pre-K emotional support and classroom
organization on end-of-Kindergarten expressive vocabulary skills (see Table 41 and 42).
For children who were not living in poverty, increasing emotional support and classroom
organization were associated with higher end-of-Kindergarten expressive vocabulary,
while the pattern was in the opposite direction for children living in poverty (see Figures
11 and 12). The same pattern was true, though marginally significant, for end-ofKindergarten applied problems skills and Pre-K classroom organization (Table 42, Figure
13) These negative interactions persisted when controlling for Kindergarten-entry skills
(see Tables 44 and 45, Figures 14 and 15). No interactions were found between poverty
and instructional support on academic or social-emotional outcomes or development (see
Tables 43 and 46).
Table 41. Poverty and the Pre-K Launch Model: Emotional Support, End-of-KG
Outcomes
Unstandardized
Estimates (B)
Fixed Effects
Intercept
Family poverty
Pre-K Emo.
Support
Poverty x Pre-K
Emo. Support
Random Effects
Residual

PPVT

OWLS

Letter
Naming

Applied
Problems

96.15***
.03
1.21

88.33***
13.17
1.42

105.51***
-3.41
-.42

98.40***
-1.22
.29

-1.03

-3.28*

111.61**
*
9.18
10.21
1.86

132.00***

.48

132.23***

-.34

116.44***

Social
Comp.
3.14***
-.06
.04
-.02

.52***

Problem
Behavior
1.64***
.18
-.01
-.01

.37***

Intercept Variance
24.41*
Poverty Variance
35.38
Intercept &
-27.72†
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 42. Poverty and the Pre-K Launch Model: Classroom Organization, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
95.33***
87.98***
105.84***
94.91***
3.15***
1.72***
Family poverty
2.03
11.67*
-5.66
4.20
-.01
.08
Pre-K Class. Org.
1.69*
1.89*
-.60
1.13†
.04
-.03
Poverty x Pre-K
-1.70
-3.69**
1.11
-1.63†
-.04
.01
Classroom Org.
Random Effects
Residual
111.18***
131.01***
134.07***
95.66***
.52***
.37***
Intercept Variance
8.76
24.07*
1.48
Poverty Variance
9.06
29.29
3.53
Intercept &
2.62
-24.32
-80.30
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 43. Poverty and the Pre-K Launch Model: Instructional Support, End-of-KG
Outcomes
Unstandardized
Estimates (B)
Fixed Effects
Intercept
Family poverty
Pre-K Inst. Support
Poverty x Pre-K
Inst. Support
Random Effects
Residual

PPVT

OWLS

Letter
Naming

Applied
Problems

Social
Comp.

Problem
Behavior

101.72***
-6.65*
.61
.51

93.62***
-.87
1.22
-1.68

105.15***
-4.17
-.93
1.57

98.91***
-3.12
.59
.06

3.36***
-.05
-.01
-.06

1.63***
.07
-.03
.02

111.86***

131.87**
*
25.18*
34.40
-27.13†

133.91***

116.25***

.52***

.37***

Intercept Variance
10.11
Poverty Variance
11.02
Intercept & Poverty
.66
Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Figure 11. Poverty and Pre-K Emotional Support and End-of-Kindergarten OWLS

Note. Effect of Pre-K emotional support for children living in poverty is marginally significantly different
than zero (p<.10). Effect of Pre-K emotional support for children not in poverty is not significantly
different than zero.

Figure 12. Poverty and Pre-K Classroom Organization and End-of-Kindergarten OWLS

Note. Effect of Pre-K classroom organization is significantly different than zero (p<.05) for both groups of
children.
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Figure 13. Poverty and Pre-K Classroom Organization and End-of-Kindergarten Applied
Problems

Note. The effect of Pre-K classroom organization is marginally significantly different than zero (p<.10) for
the group of children not living in poverty. This effect is not significantly different than zero for children
living in poverty.

Table 44. Poverty and the Pre-K Launch Model: Emotional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
23.13***
17.29***
36.35*** 36.28***
.86**
.56***
Family poverty
1.55
10.31*
-3.43
-3.49
-.23
-.09
Skill at KG entry
.73***
.78***
.71***
.67***
.70***
.68***
Pre-K Emo.
.91
.68
-.71
-.64
.02
-.01
Support
Poverty x Pre-K
-.40
-2.18*
.51
.48
.04
.02
Emo. Support
Random Effects
Residual
44.75***
53.81***
57.89*** 59.90***
.24***
.19***
Intercept
1.18
2.28
.80
.02
Variance
Poverty Variance
5.80
.98
3.11
.01
Intercept &
-1.17
-1.94
.10
-.01
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 45. Poverty and the Pre-K Launch Model: Classroom Organization, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
24.19*** 17.62***
35.55***
31.81***
.91***
.52***
Family poverty
-.05
6.25†
-3.02
3.19
-.13
-.02
Skill at KG entry
.73***
.78***
.71***
.67***
.70***
.68***
Pre-K Classroom
.92†
.83
-.72
.22
.01
-.01
Org.
Poverty x Pre-K
-.10
-1.75*
.53
-.93
.02
.01
Classroom Org.
Random Effects
Residual
44.71*** 54.07***
57.53***
60.04***
.24***
.19***
Intercept Variance
1.21
1.82
.69
.02
Poverty Variance
6.05
.57
2.27
.01
Intercept &
-1.52
-1.34
.42
-.01
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 46. Poverty and the Pre-K Launch Model: Instructional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
28.00*** 18.58***
34.72***
33.01***
.98***
.55***
Family poverty
-3.04†
.96
-3.50†
-.24
.01
-.02
Skill at KG entry
.73***
.79***
.71***
.68***
.70***
.68***
Pre-K Inst. Support
.20
1.14*
-1.14†
-.22
-.02
-.02
Poverty x Pre-K
1.13
-1.06
1.31
-.31
-.02
.03
Inst. Support
Random Effects
Residual
44.49*** 55.05***
56.97***
60.13***
.24***
.19***
Intercept Variance
1.75
.38
.59
.02
Poverty Variance
6.34
.12
2.41
.01
Intercept & Poverty
-1.95
5.98
.52
-.01
Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Figure 14. Poverty and Pre-K Emotional Support and OWLS Development

Note. The effect of pre-K emotional support is significantly different than zero (p<.05) for children living
in poverty. This effect is not significantly different from zero for children not in poverty.

Figure 15. Poverty and Pre-K Classroom Organization and OWLS Development

Note. The effect of Pre-K classroom organization is marginally significantly different than zero (p<.10) for
children living in poverty. This effect is not significantly different than zero for children not living in
poverty.
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Six sets of hierarchical models

were conducted to determine whether there were moderating effects of poverty on the
association between Kindergarten quality and children’s development during
Kindergarten. There were no significant interactions between poverty and classroom
quality in predicting children’s end-of-Kindergarten academic and social-emotional skills
(see Tables 47-49).
Table 47. Poverty and the Classroom Effects Model: Emotional Support, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
102.07***
86.83*** 100.96*** 103.33***
3.34***
1.74***
Family poverty
-14.74†
2.47
3.68
.65
-.45
-.04
KG Emo. Support
.15
1.76
.40
-.59
.00
-.03
Poverty x KG
1.62
-1.30
-.79
-.66
.05
.03
Emo. Support
Random Effects
Residual
114.66*** 136.73*** 134.20*** 116.10***
.52***
.37***
Intercept
14.19**
9.98†
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 48. Poverty and the Classroom Effects Model: Classroom Organization, End-ofKG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
98.56***
85.57***
95.17***
97.36***
2.88***
1.83***
Family poverty
-7.93
5.43
9.57
2.97
.14
-.17
KG Class. Org.
.96
2.40*
1.72†
.56
.10
-.06
Poverty x KG
.49
-2.18
-2.21
-1.30
-.07
.06
Classroom Org.
Random Effects
Residual
114.45***
136.21*** 133.60*** 116.25***
.52***
.37***
Intercept
14.41*
9.88†
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 49. Poverty and the Classroom Effects Model: Instructional Support, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
101.53***
90.60***
98.09***
96.92***
3.10***
1.74***
Family poverty
-8.94**
-2.47
1.84
-2.37
-.01
-.03
KG Inst. Support
.67
2.91*
2.39*
1.46
.12
-.08
Poverty x KG
1.64
-1.13
-1.28
-.35
-.08
.08
Inst. Support
Random Effects
Residual
114.82***
136.82*** 133.19*** 115.92***
.52***
.37***
Intercept
13.34**
8.47
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

There were significant and marginally significant interactions between poverty
and classroom quality when examining the relative development of vocabulary during
Kindergarten (see Tables 50-52). Figures 16-18 show that for each of these interactions,
increasing classroom quality had opposite effects on vocabulary development for children
living in poverty and those who were not living in poverty. For children living in
poverty, increasing classroom organization predicted lower development of expressive
vocabulary, while the opposite was true for children who were not living in poverty (see
Figure 17). A similar, though only marginally significant, pattern was found for the
domain of emotional support and development of expressive vocabulary (see Figure 16).
Children who were not living in poverty saw declines in problem behavior in wellorganized Kindergarten classes, although this trend was only marginally significant
(Figure 18). Finally, children living in poverty saw decreases in relative development of
receptive vocabulary with increasing Kindergarten instructional support, while the
opposite was true for children who were not living in poverty (see Figure 19).
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Table 50. Poverty and the Classroom Effects Model: Emotional Support, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
31.06***
13.71***
31.13***
34.73***
.76*
.83***
Family poverty
-7.75
7.62
3.04
5.33
.09
-.37
Skill at KG entry
.74***
.79***
.71***
.67***
.70***
.67***
KG Emo.
-.53
1.28†
.23
-.32
.03
-.06
Support
Poverty x KG
1.26
-1.62†
-.65
-1.10
-.02
.07
Emo. Support
Random Effects
Residual
45.97***
55.28***
59.08***
59.82***
.25***
.19***
Intercept
1.77
1.70
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 51. Poverty and the Classroom Effects Model: Classroom Organization, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
30.69***
14.13***
28.60***
32.60***
.46†
.81***
†
Family poverty
-5.66
7.93
4.49
4.00
.36
-.39
Skill at KG entry
.74***
.78***
.71***
.67***
.70***
.67***
KG Class. Org.
-.58
1.48*
.85
.06
.10*
-.07†
Poverty x KG
1.07
-2.02*
-.11
-1.05
-.08
.09†
Classroom Org.
Random Effects
Residual
45.94***
54.80***
59.03***
59.97***
.25***
.19***
Intercept
1.84
.26
1.62
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 52. Poverty and the Classroom Effects Model: Instructional Support, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
30.02***
18.09***
30.77***
33.72***
.90***
.56***
Family poverty
-5.25**
.14
2.02
-1.84
.03
-.08
Skill at KG entry
.74***
.78***
.71***
.67***
.70***
.67***
KG Inst. Support
-.92
1.46*
.85
-.45
.03
-.03
Poverty x KG
2.29**
-.79
-1.32
.48
-.03
.06
Inst. Support
Random Effects
Residual
45.63***
55.20***
58.70***
60.18***
.25***
.19***
Intercept
1.72
1.95
.01
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Figure 16. Poverty and Kindergarten Emotional Support, OWLS Development

Note. The effect of Kindergarten emotional support was marginally significantly different than zero (p<.10)
for children not living in poverty. This effect was not significantly different from zero for children living in
poverty.
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Figure 17. Poverty and Kindergarten Classroom Organization, OWLS Development

Note. The effect of Kindergarten classroom organization was significantly different than zero (p<.05) for
children not living in poverty. This effect was not significantly different than zero for children living in
poverty.

Figure 18. Poverty and Kindergarten Classroom Organization, Problem Behavior
Development

Note. The effect of Kindergarten classroom organization was marginally significantly different than zero
(p<.10) for children not living in poverty. This effect was not significantly different than zero for children
in poverty.
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Figure 19. Poverty and Kindergarten Instructional Support, PPVT Development

Note. The effect of Kindergarten instructional support was significantly different than zero (p<.05) for
children living in poverty. This effect was not significantly different than zero for children not in poverty.

Poverty and Cumulative Models. Six sets of hierarchical linear models were
conducted to determine whether there were moderating effects of poverty on the
association between the combination of Pre-K and Kindergarten quality on children’s
development during Kindergarten. These models showed that poverty was not a
significant moderator of the interaction between Pre-K and Kindergarten quality on
children’s end-of-Kindergarten skills or relative development during Kindergarten (see
Tables 53-58 for estimates and significance levels).
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Table 53. Poverty and Cumulative Models: Emotional Support, End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
102.18*** 95.87***
103.43*** 99.83***
3.35*** 1.57***
Family poverty
-5.71***
-4.79***
-.89
-3.15***
-.18***
.13**
Pre-K Emo. Support
1.38
1.45
-.59
.39
.03
-.01
KG Emo. Support
-.19
1.35
.45
-.62
.00
-.03
Pre-K x KG Emo.
1.69
2.64
-1.70
.65
-.17†
.03
Support
Poverty x Pre-K
-1.27
-3.20*
.78
.12
-.02
-.03
Emo. Support
Poverty x KG Emo.
2.34†
-.21
-.90
-.22
.05
.03
Support
Poverty x Pre-K x
.15
-1.23
1.70
1.44
.17
-.06
KG Emo. Support
Random Effects
Residual
103.31*** 109.33*** 120.36*** 115.52***
.52***
.37***
Intercept Variance
11.05
31.79**
4.09
Poverty Variance
11.83
30.33
11.50
KG ES Variance
2.63
13.21
6.62
Intercept and
-1.89
-23.29†
-28.75
Poverty Covar
Intercept and KG
5.10
10.41
23.36
ES Covar
Poverty and KG ES
-1.07
3.32
-15.37
Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 54. Poverty and Cumulative Models: Classroom Organization Support, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
102.83*** 96.31***
103.26*** 99.91***
3.34*** 2.56***
Family poverty
-5.38***
-4.83***
-.78
-2.99***
-.18**
.12*
Pre-K Class. Org.
1.62†
1.68*
-.70
1.09
.05
-.03
KG Class. Org.
.80
2.15*
1.75†
.42
.10
-.06
Pre-K x KG Class.
1.22
1.20
-.69
.42
-.06
-.04
Org.
Poverty x Pre-K
-1.80
-3.66***
1.33
-1.56
-.03
.00
Class. Org.
Poverty x KG
.56
-1.51
-2.27
-1.10
-.06
.07
Class. Org.
Poverty x Pre-K x
-1.62
-1.54
1.27
-.65
.12
.04
KG Class. Org.
Random Effects
Residual
99.21*** 106.25*** 133.20*** 97.27***
.41**
.37***
Intercept Variance
14.16
6.26
2.53
.01
Poverty Variance
12.53
6.47
5.12
.01
KG CO Variance
6.41
1.95
.76
.02
Intercept and
.25
-102.48
-48.76
-.61
Poverty Covar
Intercept and KG
-2.08
17.23
5.00
.25
CO Covar
Poverty and KG
7.94
40.39†
14.21
.23
CO Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 55. Poverty and Cumulative Models: Instructional Support, End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
102.82*** 96.14***
102.77*** 99.97***
3.30*** 1.57***
Family poverty
-5.61***
-4.76***
-.73
-2.84**
-.17
.12*
Pre-K Inst. Support
.53
1.19
-1.04
.54
.00
-.03
KG Inst. Support
.56
2.63†
2.41*
1.33
.11
-.08
Pre-K x KG Inst.
-.07
-.50
-.77
1.25
.08
-.04
Support
Poverty x Pre-K
.24
-1.85
1.55
-.16
-.08
.02
Inst. Support
Poverty x KG Inst.
1.56
-.96
-1.31
-.41
-.05
.07
Support
Poverty x Pre-K x
.69
1.01
1.19
-.81
-.04
.01
KG Inst. Support
Random Effects
Residual
104.14*** 120.34*** 132.71*** 103.65***
.40***
.32***
Intercept Variance
12.98
22.93*
9.85
.07†
.02
Poverty Variance
12.91
24.98
12.46
.08
.05
KG IS Variance
1.71
14.82
4.60
.04
.01
Intercept and
-1.66
-22.97
03.39
.08
-.03
Poverty Covar
Intercept and KG
1.88
-1.65
-3.23
.04
.00
IS Covar
Poverty and KG IS
-3.67
6.65
-4.13
.00
.00
Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

192

Table 56. Poverty and Cumulative Models: Emotional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
28.09*** 20.47*** 32.57*** 32.95***
.95***
.50***
Family poverty
-.61
-1.44*
-.71
-.87
-.04
.04
Skill at KG Entry
.73***
.78***
.71***
.67***
.70***
.68***
Pre-K Emo. Support
1.13†
.70
-.72
-.66
.00
.00
KG Emo. Support
-.66
1.13
.31
-.22
.03
-.07
Pre-K x KG Emo.
1.35
2.70*
-1.27
.01
-.14
.07
Support
Poverty x Pre-K
-.74
-2.12*
.49
.87
.04
.01
Emo. Support
Poverty x KG Emo.
1.34
-.87
-.88
-1.12
-.06
.08
Support
Poverty x Pre-K x
-1.00
-1.86
.79
.41
.09
-.02
KG Emo. Support
Random Effects
Residual
39.89*** 54.19*** 47.58*** 59.10***
.19***
.15***
Intercept Variance
2.75
6.12
.03
.01
Poverty Variance
7.94
8.70
.03
.06
KG ES Variance
1.74
3.01
.03
.02
Intercept and
-2.07
.14
-.06
-.02
Poverty Covar
Intercept and KG ES
2.15
4.11
.04
.00
Covar
Poverty and KG ES
1.75
-.11
.02
-.01
Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 57. Poverty and Cumulative Models: Classroom Organization Support, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems Competence Behavior
Fixed Effects
Intercept
28.26*** 21.70*** 32.06*** 32.69***
.95***
.49***
Family poverty
-.61
-1.46*
-.70
-.92
-.04
.04
Skill at KG Entry
.73***
.78***
.72***
.67***
.70***
.68***
Pre-K Class. Org.
1.03*
.73
-.72
.24
.01
.00
KG Class. Org.
-.57
1.41*
.90
.00
.09†
-.07†
Pre-K x KG Class.
.45
.54
-.17
-.51
-.11†
.01
Org.
Poverty x Pre-K
-.35
-1.61*
.57
-.91
.02
.01
Class. Org.
Poverty x KG Class.
.73
-1.82*
-1.08
-1.03
-.08
.09
Org.
Poverty x Pre-K x
-.89
-.49
.31
-.36
.11
.03
KG Class. Org.
Random Effects
Residual
39.53*** 54.61*** 48.05*** 58.76***
.22***
.15***
Intercept Variance
2.65
4.28
.02
.01
Poverty Variance
5.51
8.70
.01
.05
KG CO Variance
2.80
2.77
.01
.01
Intercept and
.23
-1.62
-.04
-.02
Poverty Covar
Intercept and KG
2.58
2.64
.02
-.01
CO Covar
Poverty and KG CO
1.33
1.94
.01
.01
Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 58. Poverty and Cumulative Models: Instructional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
28.65*** 21.26*** 32.43*** 32.46***
.94***
.50***
Family poverty
-.67
-1.38*
-.86
-.78
-.04
.03
Skill at KG Entry
.73***
.78***
.71***
.68***
.70***
.68***
Pre-K Inst. Support
.27
1.13*
-1.29*
-.08
-.02
-.02
KG Inst. Support
-1.01
1.39†
1.44†
-.58
.04
-.03
Pre-K x KG Inst.
-.11
.90
-1.26
1.39
.00
-.01
Support
Poverty x Pre-K
.86
-1.16
1.48†
-.46
-.02
.01
Inst. Support
Poverty x KG Inst.
2.18*
-.86
-1.86†
.68
-.03
.06
Support
Poverty x Pre-K x
-.20
-.67
1.85
-2.08
.01
.01
KG Inst. Support
Random Effects
Residual
34.94*** 54.77*** 47.85*** 56.94***
.24***
.16***
Intercept Variance
7.67*
6.28
1.67
.02
.01
Poverty Variance
10.80
3.11
6.84
.01
.05
KG CO Variance
3.50
3.61
3.59
.01
.02
Intercept and
-2.96
3.37
-2.69
-.01
-.02
Poverty Covar
Intercept and KG
1.96
1.88
.82
.01
.00
CO Covar
Poverty and KG
-6.08
-.39
-3.73
.00
-.02
CO Covar
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Poverty and the Consistency Model. Six sets of hierarchical linear models were
conducted to determine whether there were moderating effects of poverty on the
association between consistency and children’s Kindergarten development and outcomes.
Results of models evaluating end-of-Kindergarten outcomes showed consistent
moderating effects of poverty on the effect of classroom organization consistency on
children’s academic outcomes (see Table 60 for estimates and significance levels and
Figures 20-22 for graphical representations of these interactions).
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Although results from models evaluating research question one showed no effects
of consistency in classroom organization on children’s end-of-Kindergarten outcomes,
analyses examining the moderating effects of family poverty show that there are different
processes at work in the data, depending on children’s experiences of family poverty.
For children who were not living in poverty, there was a positive effect of consistent
classroom organization on children’s end-of year language and mathematics outcomes.
However, this pattern was in the opposite direction for children living in poverty: for
these children, classroom organization consistency either had no effect or negatively
predicted end-of-year outcomes. This same pattern was true for poverty’s moderating
effect on the relation between consistent emotional support and children’s end-ofKindergarten expressive vocabulary (see Table 59 and Figure 20).
Table 59. Poverty and the Consistency Model: Emotional Support, End-of-KG Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
93.47***
88.00*** 104.52*** 106.81***
3.62*** 1.39**
Family poverty
-.53
13.68
.77
-6.71
-.14
.19
Average Emo.
1.51
.74
-.05
-.54
.11†
-.06
Support
Emo. Support
.19
.80
-.19
-.71
-.16*
.10
Consistency
Poverty x Emo.
-.94
-3.41†
-.29
.68
-.01
-.01
Support Consistency
Random Effects
Residual
111.60***
131.93*** 134.23***
95.23***
.52***
.36***
Intercept Variance
9.71
24.72*
1.83
Poverty Variance
9.06
32.95
4.16
Intercept & Poverty
1.64
-26.72†
-92.54
Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 60. Poverty and the Consistency Model: Classroom Organization, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
83.42***
76.09*** 110.11***
90.48***
3.08*** 1.68***
Family poverty
9.31
22.49***
-7.76
8.21
.22
-.08
Avg. Classroom
1.76*
.48
.50
.04
.08
-.05
Org.
Classroom Org.
2.25*
3.55**
-1.78
1.82†
-.02
.02
Consistency
Poverty x Classroom
-2.85*
-5.21***
1.37
-2.19†
-.07
.04
Org. Consistency
Random Effects
Residual
108.74*** 139.78*** 133.67***
94.79***
.52***
.37***
Intercept Variance
9.43
23.80*
1.45
Poverty Variance
4.14
19.54
3.24
Intercept & Poverty
3.86
-19.30
-83.68
Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 61. Poverty and the Consistency Model: Instructional Support, End-of-KG
Outcomes
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
92.04***
89.79*** 103.12***
89.84***
2.95*** 1.62***
Family poverty
-5.32
-5.69
4.61
3.40
-.40
.61
Average Inst.
2.68**
2.09*
.54
1.92*
.04
-.06
Support
Inst. Support
1.03
.43
-.18
1.21
.06
-.02
Consistency
Poverty x Inst.
-.04
.23
-1.00
-1.21
.04
-.09
Support
Consistency
Random Effects
Residual
112.95***
132.89*** 137.08***
133.89*** 115.78***
.52***
Intercept Variance
8.31
23.37*
Poverty Variance
7.80
30.70
Intercept &
1.44
-25.11
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Figure 20. Poverty and Emotional Support Consistency, End-of-Kindergarten OWLS

Note. The effect of emotional support consistency is statistically significantly different than zero (p<.05)
for children living in poverty. This effect is not significantly different from zero for children not living in
poverty.

Figure 21. Poverty and Classroom Organization Consistency, End-of-Kindergarten
PPVT

Note. The effect of classroom organization consistency is statistically different than zero (p<.05) for
children not living in poverty. This effect is not significantly different from zero for children in poverty.
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Figure 22. Poverty and Classroom Organization Consistency, End-of-KG OWLS

Note. The effect of classroom organization consistency is statistically different than zero (p<.05) for
children not living in poverty. This effect is marginally different from zero (p<.10) for children living in
poverty.

Figure 23. Poverty and Classroom Organization Consistency, End-of-KG Applied
Problems

Note. The effect of classroom organization consistency is marginally significantly different than zero
(p<.10) for children not living in poverty. This effect is not significant for children living in poverty.
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When controlling for Kindergarten-entry skills, these significant moderating
effects mostly became non-significant. The exceptions were interactions between
poverty and the association between consistency and expressive vocabulary, for both
emotional support and classroom organization (see Tables 62 and 63, Figures 24 and 25).
Table 62. Poverty and the Consistency Model: Emotional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
23.26***
14.47*
34.81***
37.05***
1.14**
.51
Family poverty
2.79
12.56†
1.20
-.22
-.25
-.11
Skill at KG Entry
.73***
.78***
.71***
.68***
.70***
.68***
Average Emo.
.77
-.21
-.45
-1.20†
.09†
-.04
Support
Emo. Support
.13
1.47
.03
.43
-.13*
.04
Consistency
Poverty x Emo.
-.64
-2.61*
-.34
-.13
.04
.03
Support
Consistency
Random Effects
Residual
44.70***
54.35***
58.00***
59.93***
.24***
.19***
Intercept Variance
1.51
1.67
.74
.02
Poverty Variance
6.61
.73
3.28
.01
Intercept &
-1.78
-2.38
.01
-.01
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Table 63. Poverty and the Consistency Model: Classroom Organization, KG
Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
19.99***
14.64**
38.14***
31.43***
1.00**
.35
Family poverty
4.30
9.57†
-5.74
2.67
-.17
.05
Skill at KG Entry
.73***
.78***
.71***
.67***
.70***
.68***
Average Class.
.82
.19
-.22
-.72
.07
-.02
Org.
Classroom Org.
.95
1.21
-.89
.90
-.07
.05
Consistency
Poverty x Class.
-.95
-2.12*
.99
-.70
.03
.00
Org. Consistency
Random Effects
Residual
44.72***
53.55***
57.83***
59.95***
.24***
.19***
Intercept Variance
1.25
2.35
1.00
.02
Poverty Variance
5.50
1.23
3.36
.01
Intercept &
-1.23
-1.68
-.09
-.01
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.

Table 64. Poverty and the Consistency Model: Instructional Support, KG Development
Unstandardized
Letter
Applied
Social
Problem
PPVT
OWLS
Estimates (B)
Naming
Problems
Comp.
Behavior
Fixed Effects
Intercept
23.86***
18.15***
34.22***
28.56***
.76*
.26
Family poverty
.44
-.46
-2.26
5.45
-.09
.35
Skill at KG Entry
.73***
.78***
.71***
.68***
.70***
.68***
Average Inst.
1.15†
1.37*
-.53
-.26
.00
.00
Support
Inst. Support
.41
.02
-.17
.89
.03
.04
Consistency
Poverty x Inst.
-.20
-.17
.30
-1.20
.01
-.06
Support
Consistency
Random Effects
Residual
44.71***
45.97***
57.85***
59.97***
.24***
.19***
Intercept Variance
1.76
.66
.02
Poverty Variance
7.06
2.73
.01
Intercept &
-2.38
.19
-.01
Poverty Covar.
Note. †: p<.10, *: p<.05, **: p<.01, ***: p<.001, -: random effect was not estimated for this model. Models
controlled for children’s gender, race, and state of residence.
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Figure 24. Poverty and Emotional Support Consistency, OWLS Development

Note. The effect of emotional support consistency is not statistically different than zero for children in
either group.

Figure 25. Poverty and Classroom Organization Consistency, OWLS Development

Note. The effect of classroom organization consistency was not significantly different than zero for
children in either group.
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Planned Follow Up Analyses
Follow up analyses were conducted to determine whether specific narrower
dimensions of emotional support, classroom organization, and instructional support had
particularly strong associations with Kindergarten academic and social-emotional
outcomes and development. The results of these analyses did not show any new patterns
when compared to the analyses from primary research questions; therefore they are not
reported. However, the fact that these analyses did not shed any new light on the
previous research questions indicates that results from prior analyses were similarly
sensitive to variations in quality in different CLASS dimensions within domains of
emotional support, classroom organization, and instructional quality.
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Chapter Seven
Discussion
The results of this study shed light on the question of how children’s experiences
in Pre-K and Kindergarten support their development during the Kindergarten transition.
This chapter summarizes the study’s results and identifies major patterns of findings. In
this chapter, I will describe results relating to the main effects of poverty on children’s
outcomes and development. Then, I will show how the results of the study support or fail
to support the six theoretical models tested in this study. This will be followed by a
discussion of whether and how each model may be acting differently for children living
in poverty compared to those who are not living in poverty. Finally, I will discuss
strengths and limitations of the work, as well as implications of the study for future
research and practice.
Summary of Results: Theoretical Models
To aid in the interpretation of the study’s results, Tables 65-67 summarize the
results from analyses examining main effects each of the six theoretical models, when
effects of poverty were not included as a moderating variable.

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

204

Table 65. Patterns for the Emotional Support Domain

Outcome

Stability
Effect
(School
Readiness)
End of KG

Main Effect of
Pre-K
(Pre-K
Launch)
End of Dev.
KG

Main Effect of
Kindergarten
(Classroom
Quality)
End of Dev.
KG

PK*KG
Interaction Effect
(Cumulative
Models)
End of Dev.
KG

Main Effect of
Consistency
End of
KG

Dev.

Academic
PPVT
.74***
.69
.75†
1.03
.12
1.66†
.68
-.33
-.20
OWLS
.79***
-.25
-.49
1.06
.43
1.83*
1.74**
-1.11
.00
Letter
.71***
-.16
-.43
-.05
-.15
-.45
-.66
-.35
-.16
Naming
Applied
.67***
.10
-.38
-.95
-.89† 1.63†
.39
-.33
.37
Problems
SocialEmotional
Social Comp. .70***
.03
.04
.03
.02
-.05
-.08†
-.17** -.10*
Problem
.67***
-.02
.00
.01
-.02
-.01
.04
.09†
.05
Behaviors
Note. Significant, positive estimates are coded as dark green, and significant, negative estimates are coded
as dark red. Marginally significant, positive estimates are coded as light green, and marginally significant,
negative estimates are coded as light red. Color coding is switched for the problem behaviors outcome,
because this domain has an opposite valence to the rest of the outcomes (lower scores are more desirable
for this domain).

Table 66. Patterns for the Classroom Organization Domain
Stability
Effect
(School
Readiness)
End of KG

Main Effect of
Pre-K (Pre-K
Launch)
End of
KG

Dev.

Main Effect of
Kindergarten
(Classroom
Quality)
End of Dev.
KG

PK*KG
Interaction Effect
(Cumulative
Models)
End of Dev.
KG

Main Effect of
Consistency

End of
KG

Dev.

Academic
PPVT
.74***
.84
.91** 1.23†
-.01
.37
.00
.65
.45
OWLS
.79***
-.10
-.06
1.19†
.40
.66
.49
.65
.02
Letter
.71***
-.02
-.45
.44
.23
-.04
-.02
-1.02
-.33
Naming
Applied
.67***
.28
-.24
-.16
-.51
.21
-.60
.59
.53
Problems
SocialEmotional
Social Comp. .70***
.03
.02
.06
.06†
.01
-.05
-.06
-.06†
Problem
.67***
-.03
.00
-.02
-.02
-.02
.03
.05
.04
Behaviors
Note. Significant, positive estimates are coded as dark green, and significant, negative estimates are coded
as dark red. Marginally significant, positive estimates are coded as light green, and marginally significant,
negative estimates are coded as light red. Color coding is switched for the problem behaviors outcome,
because this domain has an opposite valence to the rest of the outcomes (lower scores are more desirable
for this domain).
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Table 67. Patterns for the Instructional Support Domain
Stability
Effect
(School
Readiness)

Main Effect of
Pre-K (Pre-K
Launch)

Main Effect of
Kindergarten
(Classroom
Quality)

End of KG

End of
KG

End of
KG

Dev.

Dev.

PK*KG
Interaction
Effect
(Cumulative
Models)
End
Dev.
of
KG

Main Effect of
Consistency

End of
KG

Dev.

Academic
PPVT
.74***
.88
.70†
1.64*
.34
.22
-.32
1.01
.32
OWLS
.79***
.41
.66†
2.23** 1.01* .31
.58
.70
-.05
Letter
.71***
-.16
-.52
1.63*
.06
.02
.02
-.70
.01
Naming
Applied
.67***
.61
-.35
1.24†
-.18
.79
.13
.62
.36
Problems
SocialEmotional
Social Comp. .70***
-.04
-.03
.07
.01
.05
.01
.08
.04
Problem
.67***
-.02
-.01
-.04
.01
-.03
-.01
-.03
.01
Behaviors
Note. Significant, positive estimates are coded as dark green, and significant, negative estimates are coded
as dark red. Marginally significant, positive estimates are coded as light green, and marginally significant,
negative estimates are coded as light red. Color coding is switched for the problem behaviors outcome,
because this domain has an opposite valence to the rest of the outcomes (lower scores are more desirable
for this domain).

Main Effects of Poverty on Children’s Outcomes and Development. In
general, across most outcomes examined and most models specified, poverty was a
consistently significant predictor of children’s end-of-Kindergarten outcomes such that
children living in poverty had lower academic and social-emotional skills by the end of
Kindergarten. However, poverty was not generally a significant predictor of children’s
relative development throughout Kindergarten. One exception to this pattern was the
literacy domain, for which poverty was not a significant predictor of either end-ofKindergarten outcomes or relative development. Another exception was the expressive
language domain, for which poverty predicted both lower end-of-Kindergarten outcomes
and less relative development during Kindergarten.
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This pattern shows that for the most part, although there were differences in
children’s levels of Kindergarten skill between children with different experiences of
family poverty, children living in poverty were not developing these skills at a
significantly different rate compared to their peers during Kindergarten. This is
heartening, because it shows that although there were predictable differences in
children’s outcomes related to poverty, those differences did not widen significantly over
the course of the Kindergarten year in this group. This pattern of results stands in
contrast to Reardon’s (2011) study that showed that in general, gaps in skill between
children living in poverty and their more highly-resourced peers tend to grow over time.
However, it is likely that at least part of this difference in results is accounted for by the
fact that the group of children not living in poverty in this sample still did not represent
the wealthiest sample of American families.
School readiness model. The school readiness model received strong support in
this study. Measures of Kindergarten-entry skill were strongly positively related to the
corresponding outcome by the end of Kindergarten (unstandardized estimates ranged
from .67 to .79). The stability of children’s skills throughout Kindergarten did not
depend on children’s experiences of family poverty.
Although the results of this analysis lend support to the school readiness model,
they should be interpreted cautiously with respect to causality. It may be that higher
skills at Kindergarten entry allow children to take full advantage of the learning
opportunities provided by their Kindergarten classrooms, thus leading to higher
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development by the end of Kindergarten, as is proposed by the school readiness model.
Or it may be that some third factor, like families’ support for literacy in the home, is
influencing both Kindergarten-entry skill and end-of-Kindergarten outcomes.
Despite these questions about the causal implications of the school readiness
model, this analysis does confirm that children’s level of skill are generally quite stable
during Kindergarten relative to their peer groups. The fact that these skills were so stable
throughout Kindergarten adds some context to the interpretation of models estimating
relative development throughout Kindergarten. When models controlled for baseline
Kindergarten-entry skills, this explained a great deal of the variability in end-ofKindergarten outcomes, leaving relatively little variance for other predictors to explain;
therefore, it is not a surprise that many of the effect sizes from models of relative
development were fairly small.
Pre-K launch model. The pre-K launch model, as it was initially conceptualized,
was not supported within this dataset. Theoretically, this model suggests that attending a
high-quality Pre-K classroom boosts children’s Kindergarten-entry skills, which in turn
causes children who attended high-quality Pre-Ks to have higher outcomes by the end of
Kindergarten. The first component of this model was shown to be true within this dataset
in Mashburn et al’s (2008) study, which showed that children develop greater academic
and social-emotional skills within Pre-K classrooms that are emotionally and
instructionally supportive. However, results from the current study show that those
school readiness boosts did not persist through Kindergarten. Instead, there were no
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main effects of Pre-K quality on children’s outcomes by the end of Kindergarten. This is
consistent with literature that suggests that the effects of children’s experiences with
preschool gradually fade over time (Puma et al., 2012; Lipsey et al., 2015).
Analyses examining the impacts of Pre-K quality on children’s relative
development during Kindergarten showed a different signal. Attending a Pre-K
classroom that was high in emotional support, classroom organization, and/or
instructional support predicted children’s relative development of language skills
throughout Kindergarten. This shows that although there were not differences in overall
language skills by the end of Kindergarten between children who attended high-quality
Pre-K and those who did not, children from higher-quality Pre-Ks kept growing in
language skills at a faster pace throughout Kindergarten. This indicates that there may be
something about attending a high-quality Pre-K that stays with children as they move to
Kindergarten beyond simply having better school readiness skills. However, like other
models, these results must be interpreted cautiously: it may be that there is a third
variable, such as parents’ involvement in their children’s schools, which influences both
children’s likelihood of attending a high-quality Pre-K classroom and their development
of language skills throughout Kindergarten.
Results examining the Pre-K launch model become more complicated when they
are examined in relation to family poverty. The process underlying development of
expressive language looked different for different groups of children. For children who
were not living in poverty, there was a positive association between experiences of
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emotionally supportive and well-organized Pre-K classrooms on end-of Kindergarten
expressive vocabulary and relative development of expressive vocabulary throughout
Kindergarten. For children living in poverty, the opposite was true: children who
experienced more emotionally supportive and well-organized Pre-K classrooms actually
had lower end-of-Kindergarten expressive vocabulary and lower development relative to
the group during Kindergarten.
Although neither of these trends was consistently statistically different than zero
(results varied from model to model), it was consistently true that these groups of
children were more likely to diverge in expressive vocabulary outcomes during
Kindergarten when they attended Pre-K classrooms with high quality emotional support
and classroom organization. This pattern of results is opposite the norm: previous
research has shown that when all children are given high quality educational
opportunities during early childhood and early elementary years, children living in
poverty tend to catch up to their peers in academic and social-emotional skill (Schulting
et al., 2005; LoCasale-Crouch et al., 2008; Hamre & Pianta, 2005).
Kindergarten classroom quality model. The classroom quality model was
partially supported in the data. Children in classrooms with higher instructional quality
had better academic outcomes by the end of Kindergarten. This pattern was also true for
language outcomes and classroom organization—children in well-organized
Kindergarten classrooms had stronger language outcomes by the end of Kindergarten
than their peers in less organized classrooms. Moreover, selection effects analyses
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indicated that there were not differences in school readiness for children in higher and
lower quality Kindergarten classrooms, so these differences in skill levels were not
present at the start of the school year but emerged by the end.
However, this positive relationship between Kindergarten quality and end-ofKindergarten outcomes did not persist when accounting for the stability of baseline
Kindergarten-entry skills over time. The exception to this rule was expressive
vocabulary: children in highly instructionally supportive Kindergarten classes had
stronger development of expressive vocabulary relative to their peers. Taken together,
this set of results indicates that even though there was some movement towards higher
academic skills over time in classrooms with high instructional support and classroom
organization, these effects were not strong enough to statistically outweigh the effects of
stability over time.
Again, the classroom quality model functioned differently for children living in
poverty and those not living in poverty. Although the effects of high-quality
Kindergartens on overall end-of-Kindergarten outcomes were not affected by children’s
experiences of family poverty, there were some differences among children from
different family income levels with regard to relative development of skills during
Kindergarten. There was a positive effect of Kindergarten classroom organization and
emotional support on children’s development of expressive language that existed only for
those children who were not living in poverty. For children living in poverty, these
qualities had no effect on language development. Similarly, children not living in
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poverty saw reductions in problem behavior associated with higher classroom
organization, while children not living in poverty did not see any benefits with higher
classroom organization.
Finally, the opposite pattern was true for instructional support and receptive
vocabulary: children not living in poverty had lower rates of development as
Kindergarten instructional support increased. However, this is the only place in the
analyses where high quality was negatively associated with relative development for
children not living in poverty. Because this result is not consistent with trends from the
rest of the analyses, it should be interpreted with caution.
Buffer/compensation model. For the most part, analyses testing cumulative
models did not show support for the buffer/compensation model. This model specified
negative interactions between measures of Pre-K and Kindergarten quality, and this
pattern was consistently not found within the data. This indicates that although some
measures of Kindergarten classroom quality do predict high Kindergarten outcomes, they
do not necessarily compensate for experiences of lower quality in pre-K. Nor did any
positive effects of Pre-K quality on school readiness persist throughout the Kindergarten
year to buffer children from the negative effects of low Kindergarten quality.
The one exception to this pattern was in relative development of social
competence. Children who moved from a Pre-K low in emotional support to a
Kindergarten high in emotional support had stronger relative development than children
who moved from a high-quality pre-K to another high-quality Kindergarten. This
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indicates that when children from low- and high-quality Pre-Ks both enter highly
emotionally supportive Kindergarten classrooms, there may be reductions of gaps in
social competence over the course of the year. However, because this effect was only
marginally significant and was not corroborated in children’s end-of-Kindergarten
outcomes or in the domain of problem behavior, it should be interpreted cautiously.
Continuity model. The continuity model was partially supported in this dataset.
Although there were not always clear main effects of Pre-K and Kindergarten quality on
children’s outcomes, there was a pattern such that accumulating high-quality experiences
may lead to increasing effectiveness of further high-quality experiences in promoting
children’s outcomes over time. There was a positive effect of Kindergarten emotional
support on children’s end-of-Kindergarten language outcomes only for children who had
already experienced a base of highly emotionally supportive Pre-K. This pattern
persisted for development of expressive language even after controlling for baseline
Kindergarten-entry language skills. However, the reverse was true for the effect of
emotional support on end-of-Kindergarten applied problems: children with low emotional
support in Pre-K actually saw declines in end-of-Kindergarten applied problems with
increasing emotional support, while children who had experienced high emotional
support during pre-K were not affected.
Both of these patterns show that there seems to be something about experiences of
high emotional quality in Pre-K that stay with children as they transition into
Kindergarten, and that these experiences may continue to affect children’s learning and
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development during Kindergarten. These data suggest that highly emotionally supportive
Pre-K experiences may enhance the efficacy of Kindergarten emotional support, or
attenuate any negative associations of increasing emotional support during Kindergarten.
The continuity model did not function significantly differently for children living in
poverty and those who were not living in poverty.
Consistency model. The consistency model had perhaps the most complex
results of any of the models tested. To understand the results of statistical models testing
the consistency hypothesis, it is first helpful to understand the descriptive context of these
results. First, results from preliminary, correlational analyses showed that consistency is
common: children are likely to transition into a Kindergarten classroom that is similar in
quality to their Pre-K classrooms. These results were confirmed and expanded in
analyses that examined descriptive statistics by tertile splits: the most common patterns of
classroom quality were Low-Low and High-High for emotional support, Low-Low for
classroom organization, and High-High for instructional support. This shows that
consistency is common, but whether consistency usually represents a consistently lowerquality experience or a consistently higher-quality experience varies from domain to
domain.
Analyses examining cumulative models through interactions between Pre-K and
Kindergarten classroom quality revealed that consistent, high quality, particularly in the
emotional support domain, generally led to the strongest academic outcomes. Results
from models examining consistency directly, controlling for the quality of that
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consistency, show the opposite: consistency without quality had a neutral or negative
effect on all outcomes examined. Specifically, consistent emotional support predicted
lower end-of-Kindergarten social competence and higher problem behavior, when
accounting for overall emotional support quality. The negative relation between
consistency of emotional support and social competence persisted when controlling for
baseline Kindergarten social competence. Furthermore, consistent classroom
organization was associated with negative development of social competence. These
results indicate that consistency alone, regardless of quality, does not seem to support
development. These results also tie in with results that showed that a specific pattern of
inconsistency—moving from a Pre-K with low emotional support to a Kindergarten with
high emotional support—led to the steepest gains in social competence relative to other
children during the Kindergarten year.
However, these results varied for children from different family income levels.
Across the board, consistency was usually more positively associated with end-ofKindergarten outcomes and development during Kindergarten for children who were not
living in poverty, while it was frequently negatively associated with end-of-Kindergarten
outcomes and development during Kindergarten for children who were living in poverty.
This pattern cannot be explained by selection effects: in this dataset, children who were
living in poverty were equally likely to have two years of high-quality experiences as
their peers who were not living in poverty. Therefore, it seems that there may be
something about consistent experiences of quality that function differently for children
living in poverty compared to children who are not living in poverty.
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Summary of Results: Synthesizing and Comparing Models
When taken together, these results paint a complex picture of the developmental
consequences of higher- and lower-quality educational experiences throughout the
Kindergarten transition. For example, each domain of classroom quality was associated
with children’s developmental outcomes in different ways. Certain domains of
development, such as language skills, seemed more sensitive to the effects of classroom
practices. Experiences of high quality Pre-K related to children’s Kindergarten outcomes
and development in a more complex pattern than through simply boosting school
readiness. And finally, the effects of most of the theoretical models discussed differed in
some ways for children living in poverty compared to their peers from higher-income
families.
Comparing domains of classroom quality. Different domains of classroom
quality show different relations to developmental outcomes during Kindergarten. One of
the most compelling patterns in these analyses was the association between instructional
support and academic outcomes throughout Pre-K and Kindergarten. In this study,
Kindergarten instructional support predicted end-of-Kindergarten outcomes in all
academic domains. This builds on Mashburn et al’s (2008) study within the same
dataset, which showed that instructional support predicted development of academic
skills during Pre-K. Furthermore, the association between Kindergarten instructional
support and children’s academic outcomes was consistent regardless of children’s
experiences of poverty and regardless of children’s experiences during Pre-K. Finally,

CLASSROOM QUALITY ACROSS THE KINDERGARTEN TRANSITION

216

when examined without demographic and classroom controls in tertile split analyses, the
children with the highest language skills by the end of Kindergarten were those who
received two years in a row of high-quality instructional support during both Pre-K and
Kindergarten. Taken together, these results show that the classroom quality model seems
to be the closest match for the effects of instructional support over time. Pre-K
instructional support is related to Pre-K learning, Kindergarten instructional support is
related to Kindergarten end-of-Kindergarten outcomes, and high-quality instruction
during Pre-K does not enhance the benefits of high-quality instruction during
Kindergarten.
The effects of emotional support looked quite different. Emotional support was
only related to children’s development under certain conditions. Pre-K emotional support
predicted relative development of receptive language skills during Kindergarten, but not
end-of-Kindergarten outcomes. Higher Kindergarten emotional support was negatively
related to development of early math skills during Kindergarten, but only for children
who experienced low emotional support during Pre-K. Kindergarten emotional support
positively predicted development of language skills during Kindergarten, but only for
children who experienced high emotional support during Pre-K. Emotional support that
was consistent from Pre-K to Kindergarten was negatively associated with children’s
social-emotional development, when controlling for the quality of that emotional support.
The results of these analyses suggest that emotional support in Pre-K may feed forward
into children’s development during Kindergarten such that high emotional support during
Pre-K can amplify the positive effects of later high emotional support, or attenuate the
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negative effects of later high emotional support. Unlike instructional support, for which
the effects of high quality do not seem to self-amplify from year to year, emotional
support seems to have effects on children’s academic and social-emotional skill
development that only show up when analyses take into account children’s experiences of
cumulative emotional support over multiple years.
The effects of classroom organization sit somewhere between the other two
domains. Although classroom organization did show some main effects on children’s
development during Kindergarten, there were also moderated effects of classroom
organization that only showed up for some groups of children. Most notably, there were
positive effects of consistent classroom organization quality on academic and socialemotional outcomes that existed only for children who were not living in poverty, while
there was no significant association between increasingly consistent classroom
organization quality and children’s outcomes for the children who were living in poverty.
Overall, these results indicate that there is not one best model of development
during the Kindergarten transition that matches patterns for all types of classroom
quality. Instead, different domains of classroom quality may act through different
processes to promote children’s development. This aligns with developmental theory: for
example, attachment theory suggests that responsive early emotional support leads
children to develop adaptive approaches to the world that will continue to benefit them as
they grow and enter new environments (Bowlby, 1969; Ainsworth et al., 1978). In
contrast, studies of instructionally supportive practices using the Self-Determination
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framework (Ryan & Deci, 2000) show that increasing support for children’s sense of
competence may boost their motivation as long as that support is maintained, but whether
those effects persist when children move into less supportive environments is not
necessarily part of the theoretical model.
Language skills and classroom quality. In addition to differences among
domains of classroom quality, there were also some patterns of differences among
domains of child development. Throughout the analyses, language skills seemed
especially sensitive to the impacts of classroom quality. In particular, children’s
development of expressive language was the developmental domain that was most
frequently related to their environments, both in terms of classroom quality and in terms
of experiences of family poverty. Expressive language was the only outcome for which
family poverty negatively predicted not only end-of-Kindergarten outcomes but also
relative development during Kindergarten. Therefore, this is a skill for which gaps
between children living in poverty and those who were not living in poverty actually
widened over the course of the Kindergarten year.
Furthermore, although this was the skill that seemed to be most sensitive to the
positive effects of increasing classroom quality, these benefits were largely concentrated
in the group of children whose families were not living in poverty. Children who were
living in poverty experienced fewer expressive language benefits associated with
increasing classroom quality, and in fact, increasing emotional support and classroom
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organization during Pre-K actually predicted lower expressive language outcomes in
Kindergarten for this group of children.
Despite this, there were two patterns of classroom quality that supported the
expressive language skills of all children regardless of family income level. First, high
instructional quality in Kindergarten predicted end-of-Kindergarten expressive
vocabulary and relative development of expressive vocabulary throughout the
Kindergarten year, and this pattern was not different for children living in poverty
compared to those who were not. Second, when children experienced high emotional
support in both Pre-K and Kindergarten, this predicted the development of expressive
vocabulary during Kindergarten for children in both family income groups.
Overall, results from this domain of development indicate a further need for
investigation—for example, further research could help determine why expressive
language skills may be particularly malleable in Kindergarten classrooms. Furthermore,
because these results directly contradict other research that shows that when high-quality
supports are provided to children during the Kindergarten transition, gaps between
children at different family income levels generally close over time, it is important to
confirm this pattern in other studies. However, if this pattern does hold true across
multiple studies, this has strong implications for practice. This would mean that the types
of classroom supports that boost the linguistic development of children coming from a
background of family poverty may need to be different than the types of classroom
supports that are generally considered to be high-quality for the broader student
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population. Given that gaps in this skill were shown to widen over time, determining
which practices can especially benefit children living in poverty is critical to increasing
educational equity in today’s schools.
Complex effects of Pre-K quality. One goal of the current study was to address
two bodies of conflicting research: one that says that high-quality Pre-K leads to
improved academic and social-emotional outcomes that persist with children throughout
their educational careers and into adulthood (Mervis, 2011), and a second set of research
that shows that although attending Pre-K does seem to boost children’s school readiness,
those effects often fade by the end of Kindergarten (Puma et al., 2012; Lipsey et al.,
2015). Both of these sets of research have understood this question using a launch
model, following children from their time in preschool and tracking their outcomes
through later years of their educational careers. Essentially, this line of reasoning
assumes that any benefits of high-quality Pre-K should a) be visible in children’s
outcomes by the end of Pre-K, at Kindergarten entry, and b) high-quality Pre-K should be
equally beneficial for children regardless of the quality of the classrooms they experience
later down their educational paths.
Results from the current study shed some light on the question of why various
studies have arrived at two very different conclusions about the long-term impacts of
attending preschool. The current pattern of results show that the launch model may not
be the most appropriate model to use when understanding the impacts of experiencing a
high-quality Pre-K. Instead, the results of this study suggest that conditional models,
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which account for the quality of children’s later educational experiences as well as
qualities of their experiences outside school in the home, are likely more appropriate.
Children do not simply experience high-quality Pre-K in a vacuum—these Pre-K
experiences may be more or less effective depending on the ways in which they combine
with other experiences children are having. This is supported within this study by models
that show that the emotional quality of children’s Pre-Ks predict their development of
Kindergarten skills more strongly in conditions where their Kindergarten classrooms are
also highly emotionally supportive. Furthermore, effects of high quality Pre-K may
depend on children’s experiences at home: in general, children who were not living in
poverty tended to benefit more from experiences of high-quality Pre-K.
Furthermore, some effects of high-quality Pre-K on children’s outcomes may not
be immediately visible by the end of Pre-K. Although quality of Pre-K did not have any
main effects on children’s outcomes by the end of Kindergarten, it did predict children’s
relative development of skills during Kindergarten. Therefore, even though children who
attended higher-quality Pre-Ks may not have ended Kindergarten with the highest skills,
they did experience positive relative growth during Kindergarten, meaning that some of
the effects of Pre-K may still be in motion even after children have moved into
Kindergarten.
Combined, these results shows that effects of Pre-K may stay with children as
they move into the K-12 school system in ways that go beyond effects that are easily
tracked through measures of children’s school readiness and the ways that school
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readiness translates into greater learning later down the road. Therefore, traditional
methods of understanding the impacts of attending preschool may be missing some of the
picture. Future research should focus not just on the impacts of attending high-quality
preschool, but also on the conditions under which the impacts of high-quality preschool
are sustained throughout children’s transitions into the formal school system, the
conditions under which children living in poverty benefit from high-quality early
education, and whether there are effects of attending high-quality Pre-Ks that emerge
later in children’s development.
Poverty and the effects of quality. There were consistent moderating effects of
poverty on the models assessed, which showed that for the most part, the benefits of
higher classroom quality and consistency were seen primarily for children who were not
living in poverty. There were some exceptions to this pattern: there were not differences
between children living in poverty and those not in poverty in the effects of instructional
support during Kindergarten on end-of-Kindergarten academic outcomes, nor did the
amplifying effects of multiple years of emotional support on language outcomes differ for
children in different family income groups.
These patterns show that gaps between children living in poverty and their peers
with higher-income families seemed to widen during the course of the study for the
children who received high-quality instruction, while there were fewer family-incomerelated differences in outcomes for children who received lower-quality instruction. This
was seen across both Pre-K and Kindergarten, as well as in measures of consistency
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between both settings. Furthermore, while measures of classroom quality generally
predicted positive or neutral outcomes for children who were not living in poverty, higher
emotional support and classroom organization during Pre-K predicted lower expressive
language outcomes in Kindergarten for children living in poverty.
There are some possible explanations for these patterns of results. One, which
was proposed in the hypotheses section of this document, is that high-quality classrooms
may be more effective for the group of children who are on average more likely to have
experienced high-quality academic support outside of the classroom. If proximal
processes become more effective as they build across settings over time, then receiving
strong language and emotional support in the home as well in the classroom may amplify
the positive effects of high-quality classroom experiences. Since children who are not
living in poverty experience more responsive caregiving and more language support on
average than do children in poverty (Evans, 2004), they may experience more benefits
when these supports are repeated in their classrooms.
However, this hypothesis does not fully explain the negative effects of Pre-K
classroom quality that were seen for children living in poverty. From this perspective,
children who are living in poverty should still either see attenuated benefits or be
unaffected by high classroom quality, which was not the case in this study. The fact that
some types of classroom quality predicted negative outcomes for children in poverty
suggests that instead, there may be something different about the way these children are
experiencing classrooms high in emotional support and classroom organization. It may
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be that high-quality support is delivered differently in classrooms with more children who
are living in poverty, and that there are ways to provide warmth, responsivity, and
autonomy support that are not effective for supporting children’s development. It may be
that the high-quality interactions seen in classrooms that were rated high on the CLASS
are primarily occurring between teachers and the children in their classrooms who are
from more highly resourced families, and so children who are living in poverty may have
different experiences within the same classroom. Another possibility is that the same
interactions that are experienced as supportive by children who are not living in poverty
may be experienced differently by children who are living in poverty. More research is
needed to determine a) whether this same pattern holds true in other datasets, and b) what
the underlying reason might be for this non-intuitive negative effect of high classroom
quality for children living in poverty.
Strengths and Limitations
The strengths and limitations of this study are discussed in the following
section—these include strengths and limitations related to the theoretical rationale of the
study, the treatment of poverty within the study, and the methods and analyses used to
draw conclusions.
Theory. Theoretical contributions are a strength of this dissertation. The study
synthesizes developmental theory from a variety of sources with more practical
observational measures of classroom quality to describe multiple theoretical models of
development across the Kindergarten transition. It is important to note, however, that
there are limitations to the design of this study in testing these models.
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First, the theoretical models are not constructed in such a way that they can be
directly pitted against each other using methods that rely on model fit (e.g. structural
equation modeling), because these models are, for the most part, not mutually exclusive,
and it was expected that multiple models would describe children’s development within
the data. Instead of adopting an empirical approach to model building, this study took a
theoretical approach to model building, and determinations of which models best describe
children’s development were made using pre-set theoretical criteria, like significant main
and interaction effects, instead of through more empirical measures of model fit. In fact,
there was considerable residual variability within these models, which was expected
because children’s unmeasured experiences outside of the classroom and other types of
unmeasured experiences within the classroom are likely to impact their Kindergarten
outcomes.
Furthermore, the measures used to chart children’s experiences within classrooms
make it difficult to fully assess certain components of these developmental theories. The
continuity model, in particular, proposes that in order to be effective, children’s
interactions should become more complex over time. This type of continuity has been
called developmental sequencing (Mashburn & Yelverton, in press; Stipek et al., 2017)
and involves the use of progressively more complex instructional interactions that build
onto children’s previous learning to promote their development. It may be that this type
of developmental sequencing, in which interactions change over time to match children’s
developing capacities, acts differently than consistency in high-quality interactions,
which focuses on the maintenance of stable interactions that are warm, organized, and
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instructionally supportive. The CLASS is developmentally normed measure, which
accounts for differences in appropriate classroom interactions when working with
children of different ages. High scores on the CLASS represent interactions that are high
quality for children in a specific age group, and therefore a child who experiences
consistent high quality instructional support in Pre-K and Kindergarten is likely also
experiencing effective developmental sequencing. Because of this, it is impossible to
disentangle the effects of consistent high quality from the effects of developmental
sequencing using this measure.
Treatment of poverty. This study’s focus on poverty is a strength, as research
on the early educational experiences of children who are living in poverty is an important
step to addressing the problem of income-based educational inequity present in the U.S.
school system today (Reardon, 2011). Furthermore, this study examines the ways in
which developmental processes occur within the group of students who are living in
poverty, as well as comparing these students’ experiences to those of students who are
not living in poverty. This method showed that these developmental processes work in
particular ways for students who are living in poverty that differ from the ways in which
these processes work for students who are not living in poverty, which is a major
contribution of the study.
However, there are also limitations to this study’s treatment of poverty. First, as
noted within the literature review, the use of poverty as a demographic factor that
predicts children’s achievement gaps can contribute to deficit thinking (Weiner, 2006), in
which children’s struggles are attributed to some personal failing rather than a result of
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systemic structural factors. This study measures poverty only as a single demographic
item and does not measure the structural factors that may contribute to participants’
experiences of poverty.
On that note, this study’s hypotheses make assumptions about children’s lives
outside of school who are living in poverty that may not be true. While the study’s
hypotheses rest on the idea that children living in poverty experience, on average, less
emotionally and instructionally supportive interactions outside of the classroom, this is
certainly not true for all children. The majority of children who are living in poverty, for
instance, experience parenting that can be characterized as warm and responsive, while a
sizeable minority of children who are not living in poverty experience the opposite
(Evans, 2004). Children who are living in poverty do not have a uniform experience, and
the extent to which the poverty variable fails to capture children’s true experiences
outside of school limits the validity of the study to test theoretical mechanisms through
which poverty might impact the effects of cumulative experiences over time.
Furthermore, this conceptualization of poverty removes the complexity that
comes when children’s experiences of poverty intersect their cultural experiences. For
example, the experiences of a child who is growing up in poverty as a child of immigrant
farm workers may be very different from the experiences of a child living in poverty
whose family has been living in the same small American town for generations. When
poverty is examined without also accounting for the way in which poverty and other
demographic factors combine to impact children’s development, there is a danger that the
effects of social issues like racism will be mis-attributed to the effects of poverty. In the
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case of this study, because the statistical models needed to test the six theoretical
frameworks were quite complex, I chose to simplify the study’s definition of poverty, in
order to avoid creating models that were theoretically sound but practically uninterpretable. Further research should re-introduce some of this complexity to better
understand the processes that promote smooth Kindergarten transitions for children who
are living in poverty.
Finally, there were practical issues with the measurement of poverty within this
study, as preliminary analyses indicated that 6.2% of families did not provide income
data, and this was likely more common for families who were living in poverty. The
study used multiple imputation for this data, despite the fact that use of multiple
imputation on data that are Missing Not at Random creates the potential for biased model
estimates. The concern with this practice is that participants who are living in poverty
and do report their income may have fundamental differences from participants who are
living in poverty and do not report their income, and therefore patterns seen in the dataset
between poverty and other variables do not generalize to the entire group of students
living in poverty. For example, if participants who have particularly low incomes do not
report their income, but participants who are closer to the poverty line do report their
incomes, and these groups of students have differences in home life that affect their
educational experiences in different ways, then results from a study that uses multiple
imputation to address missing poverty data will over-generalize results.
However, this is a consistent problem for studies that use data on poverty
(Schenker et al., 2006). Refusing to incorporate this data into educational research
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studies because of this chronic issue would mean ignoring the needs of a group of
students who experience patterns of educational inequity (Reardon, 2011; Evans, 2004).
Therefore, studies have investigated which solutions introduce the least bias into model
estimates and have concluded that multiple imputation of poverty data can lead to
relatively unbiased estimates when compared to other imputation methods, particularly
when poverty is modeled categorically rather than continuously (Schenker et al., 2006).
Based on this research, this study used a multiple imputation approach to resolve the
issue of missing poverty data. However, it should be noted that this is not ideal practice,
and it is possible that patterns generated through this approach do not generalize to the
entire population of students living in poverty.
Despite this weakness, using MNAR poverty data in this way is most likely to
lead to under-estimation of any negative impacts of poverty. This study found that
children experiencing poverty did experience significantly less growth in the types of
classrooms that were supportive for the peers. Results like these are less likely to be an
artifact of missing poverty data patterns than results that show no significant effects or
positive significant effects of poverty. Still, it is recommended that any findings related
to poverty in this study are confirmed via studies that take a more rigorous approach to
measuring income.
Sample. This study’s sample has both strengths and weaknesses. The NCEDL is
a large-scale study, which included hundreds of Pre-K classrooms and even more
Kindergarten classrooms. This large sample makes it possible to test classroom-level
effects. Furthermore, classrooms were drawn from six different states around the Unites
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States, and states were chosen to maximize diversity of children’s experiences outside of
the classroom (e.g. urbanicity, state policies, cultural norms). A final strength of the
study’s sample is that approximately half of the study’s participants were children living
in poverty, which makes this dataset a good fit for studying developmental processes
within this group of children.
However, states were also chosen for participation in this study who had strong
state Pre-K programs, which reflects state-wide commitments to early education. The
experiences of children growing up within these states may therefore not be generalizable
to the experiences of children who are growing up in other states. Furthermore, the entire
sample of this study was drawn from state Pre-K programs, and so it may be that results
are not generalizable to students who transition from private preschool programs into
Kindergarten. Furthermore, not every child attends Pre-K, and therefore, the theoretical
scope of the study misses the experience of children who have not attended a Pre-K
program prior to the start of Kindergarten, who may have needs during the Kindergarten
transition that are different from the needs of their peers.
The study’s participants were attending Pre-K and Kindergarten during 20012002. The field of early education has changed considerably in the past two decades
(Bassok et al., 2016), and therefore, results from this study may not be generalizable to
the current day. However, this may be more of a concern for results that describe
children’s experiences than for questions that focus on the processes that underlie
children’s development. For instance, changes in policy at the federal level may have
impacted the extent to which children experience autonomy-supportive practices in
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Kindergarten (Bassok et al., 2016); however, Self Determination Theory would suggest
that autonomy support fills a universal human need that should be consistently supportive
of children’s development regardless of which historical period they are developing
within (Ryan & Deci, 2000). Because of the proposed universality of these supportive
experiences, it is still appropriate to use this dataset to answer questions related to
classroom quality and development.
Because there were not a sufficient number of children who used the Spanishlanguage measures of academic skills to conduct adequately-powered statistical analyses,
and the Spanish-language versions of the assessments were not equivalent to their
English-language counterparts, this study had to exclude 75 children whose first language
was Spanish from academic-related assessments. This means that the results of this study
are not necessarily generalizable to this population of children. Research on the impacts
of early education for children who are native Spanish speakers, learning English, show
that there are impacts of early education that are unique to this group when compared to
their same-ethnicity peers who are already English-speakers (Gormley, 2008). Therefore,
this study misses the opportunity to better understand the processes that support this
group of children during the Kindergarten transition.
Design. There are strengths and limitations to the design of the NCEDL for
testing the proposed research questions. One major strength of the design of the study is
the tracking of students from Pre-K into Kindergarten, and the use of the CLASS during
both years to assess the quality of children’s classroom experiences. Each of these design
points is logistically challenging and resource-intensive, and therefore it is uncommon for
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studies of Pre-K to stretch across the Kindergarten transition, and even more uncommon
for studies to use observational measures in both settings. Without these design points, it
is impossible to examine the impact of cumulative classroom quality across the
Kindergarten transition, and therefore this represents a critical strength of this dataset.
However, there are also limitations to the study’s design. Because this is
secondary analysis of a correlational study, it is impossible to use results from the
proposed study to infer causality. All effects described in the study’s results are
statistical, and not necessarily causal, effects. This limits the extent to which this study’s
results can be used to inform educational policy. Results from this study should be
confirmed via prospective, experimental research, before being incorporated into
curriculum or policy.
Furthermore, the design of the study included only two time-points of
measurement throughout the Kindergarten year (fall and spring), which precludes the use
of more complex Hierarchical Linear Modeling techniques to track students’ real growth
over time. Therefore, instead of tracking students’ actual growth over time, this study
used autoregressive models to track students’ change over time relative to other students
within the study. The use of more time points would allow the study to better describe
children’s patterns of growth.
Analyses. Although there were sufficient classrooms within the study to use
Hierarchical Linear Modeling with adequate power to detect classroom-level effects, and
ICCs indicated that use of HLM is appropriate for many of the statistical models
proposed in this study, in practice, there was very little variability related to Pre-K
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classroom membership for some outcomes. Because of this, classroom-related residual
variability was inestimable for some models after accounting for all of the fixed
predictors in the model, and residual random effects were not estimated. However,
because HLM is warranted for some research questions, and there is consistent nesting of
children within Pre-K classrooms, it is preferable to use HLM consistently throughout the
entire analysis plan than to compare and contrast theories based on multiple models using
different modeling techniques.
Another drawback of the analysis plan has to do with the way that theoretical
models manifest within the data. The theoretical models proposed within this dissertation
are not intended to be universal or mutually exclusive. It may be that high quality Pre-K
is sufficient to serve as a buffer for some children, while other children require sustained
positive interactions in order to experience the same degree of development during
Kindergarten. If multiple opposing theoretical models were at work in the data, this may
have shown up as non-significant results or attenuated effect sizes for significant results.
Therefore, the non-significant interaction results in this study may mean that none of the
cumulative models describe children’s development for these domains, or may mean that
two opposing cumulative models describe children’s development equally well for
different children. A study using person-centered models to track which theoretical
models are true for which children might be another appropriate way to answer this
study’s research questions; however, the design of this study is not sufficiently complex
to permit this type of analysis.
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Finally, with the exception of stability effect sizes, effect sizes of the impacts of
classroom quality were generally very low throughout all of the models in this study.
This means that although there are some small effects of classroom quality among the
domains studied, promoting consistently high-quality classrooms may not be the most
efficient, effective solution for creating smooth Kindergarten transitions for children.
However, it should be noted that these effects existed even though the variability in
classroom quality observed was considerably lower than the full range of the CLASS.
Most classrooms observed could be considered high in emotional support and low in
instructional support. Therefore any effect sizes seen in this study may be expected to
increase when given a set of classrooms with a larger range of quality scores.
Furthermore, effects may accumulate over time if patterns build or amplify across years.
A final analytic drawback to this project was the large number of statistical tests
that were run. Three hundred separate statistical tests were conducted to answer the
primary research questions of this project. Forty-three of those statistical tests showed
significant or marginally significant results for the effects of interest—however, using a
criteria for interpretation that included anything below a p-value of .10, we could expect
to see 30 statistically interpretable results due to chance alone. To address this, the
discussion section focuses mostly on the results that were strongest and most consistent
throughout all of the analyses conducted. However, it may be that a substantive portion
of the results described here are statistical artifacts instead of results that describe
something real about a population of children. Comparing the results of this study to the
results of the larger body of research on the Kindergarten transition will further
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illuminate which patterns of results are more likely to reflect something true and
meaningful.
Future Directions and Implications
The results of this study pave the way for future research and can be used to
inform policy and practice in early childhood and Kindergarten education. In addition to
further research to corroborate the central findings of this study, there are two major
conclusions drawn from this study that were not hypothesized, and each of these warrants
further exploration: 1) the particular sensitivity of expressive language outcomes to
variations in classroom quality, and 2) the sometimes-negative effects of higher
classroom quality on Kindergarten outcomes for children living in poverty.
That expressive language was the outcome that seemed most sensitive to the
effects of classroom quality was surprising for a few reasons. Expressive language is less
explicitly emphasized than literacy and math activities in federal Kindergarten standards
(Common Core Standards Initiative, 2017) and therefore might expected to be targeted
with less direct instruction than those other domains of learning during Kindergarten.
Unlike other skills assessed (such as early literacy), the window during which expressive
vocabulary develops rapidly starts much earlier than Kindergarten, during toddlerhood
(Berk, 2012). Lastly, the corresponding receptive language skill, which might be
expected to develop in similar ways to expressive language, did not show as much
malleability during this timeframe in this study.
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However, from a different perspective, it is not surprising at all that this is the
skill that seemed most sensitive in this study to differences in classroom interactions,
because it is a skill that is built on interactions—to build expressive vocabulary skills,
children must engage in conversations with the people around them. Expressive speech
is encouraged when others are responsive to what children have to say. Communication
that goes back-and-forth, instead of just from a teacher to the student, is necessary to
support children’s expressive vocabulary. These are exactly the types of interactions that
the CLASS measures.
Future research is needed to see whether this pattern is still true in today’s
generation of Kindergarteners, and if so, to better understand what is different about this
skill compared to the other academic outcomes of Kindergarten. Although it’s possible
to speculate about why multiple years of high-quality emotional support predict the
development of this skill during Kindergarten, while one year of high-quality emotional
support makes no statistical difference, more in-depth research is necessary to draw any
trustworthy conclusions. Developmental theory would suggest that being in a classroom
where teachers are highly responsive to children’s communications should support
children’s development of expressive language, but why this would need to be carried out
across multiple years to show statistical signal is not as clear.
The results of this study also showed a complex relationship between expressive
vocabulary and poverty. This relationship deserves a deeper dive in future research
studies, to determine how and whether otherwise high-quality classrooms are doing a
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worse job of supporting development of this skill for the children who most need support.
The results of the current study suggest that children’s developmental responses to many
of the types of quality assessed in the current study are different depending on whether
children are living in poverty or are not. Previous studies have generally shown that
additional high-quality supports during the Kindergarten transition are especially
beneficial to children who are living in poverty (Schulting et al., 2005; LoCasale-Crouch
et al., 2008; Hamre & Pianta, 2005). However, the current study shows that this may not
always be the case—instead, some experiences of high-quality classrooms seemed to
only benefit children who are not living in poverty, while others may instead be
potentially harmful for children living in poverty. However, because this study is
correlational and does not use any randomization, it may be that some of these nonintuitive negative results are because of some unmeasured third variable.
Future research should investigate whether emotional support and classroom
organization in early educational settings, as measured by the CLASS, truly are less
effective or counterproductive for children living in poverty. This is a high-stakes
question, where a wrong answer could have major repercussions for children nationwide.
The CLASS is in widespread use as a measure of quality throughout the nation as part of
many state’s Quality Rating Improvement Systems and by the Office of Head Start.
These organizations use CLASS scores to inform decisions that affect early education
providers’ financial resources. If skill gaps widen as a result of attending classrooms that
are high in the types of quality that are measured by the CLASS, then these policies
should be reconsidered. If the results of the current study do not reflect reality, however,
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and children living in poverty benefit from classrooms high in the types of classroom
quality measured by the CLASS, then suggesting that this is a group of children for
whom higher quality classrooms are not as effective paves the way for policies that
reinforce children in poverty’s lack of access to high-quality early childhood education.
The ability of the results of this study to inform current policy and practice are
somewhat limited by the study’s age—the results of this study should be confirmed in a
more current dataset before they are used to develop current policies. However, there are
some conclusions that directly build on current research and speak to debates in the
educational community. These include conclusions with regard to the effects of Pre-K on
children’s long-term development, the alignment of educational practices between
Kindergarten and Pre-K, and the importance of validating educational best practices in
diverse communities.
This study contributes to the debate on the efficacy of Pre-K in supporting
children’s development throughout early elementary years, by demonstrating that there
are effects of high-quality Pre-K on children’s development during the Kindergarten
transition that are not directly tied to boosts in school readiness. Future studies should
look outside the launch model to understand the benefits of Pre-K. The results of this
study indicate that the impacts of high quality Pre-K, and in particular high quality Pre-K
that is emotionally supportive, can show up in children’s development during
Kindergarten in unexpected ways. In this study, the effects of high-quality Pre-K were
seen both in increased relative development of language skills during Kindergarten and in
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an amplified response to the impacts of high-quality Kindergarten classrooms. This
indicates that children’s experiences in Pre-K do matter for their later development, even
if early boosts in school readiness are not always maintained through the end of
Kindergarten.
The results of this study also speak to a national conversation on how to best align
Pre-K and Kindergarten experiences so that they create a cohesive system that supports
children’s development seamlessly as they transition into Kindergarten. This study,
combined with Mashburn et al.’s (2008) study using the same dataset, suggest that both
instructional support and emotional support are important during Pre-K. Alignment
strategies that push more academic instruction into the world of early childhood
education at the expense of teachers’ ability to use developmentally appropriate social
and emotionally supportive practices are not likely to be effective. Instead, the results of
this study suggest that children need a strong base of emotional support during Pre-K,
because this is the type of support that is most likely to feed forward into children’s
development during Kindergarten.
Finally, regardless of whether the current study’s results related to the experiences
of children living in poverty are confirmed through future research, they illustrate the
need to validate best practices in education in a diverse set of communities. If the types
of processes and interactions that promote development are different for different groups
of children, then a one-size-fits-all approach to evaluating the efficacy of educational
practices is not sufficient. The field of education needs to develop more resources that
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allow educators to determine whether the practices they are employing in their
classrooms are appropriate to the needs of the communities they are serving.
Furthermore, educators should be trained in using data and observations to evaluate
which practices are and are not working for the children in their classrooms. As the
results of this study show, the practices that work for one set of children may not work in
another community, and educators need to have the autonomy to make changes as
needed.
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Appendix: Equations and Interpretation of Regression Terms

Selection Effects Equation
Qualityij= γ00+ γ01(Classroom-level Controlsj) + γ10(Povertyi) +γ20(Childlevel Controlsi)+γ30(Kindergarten-entry skilli) +u0j+eij

Equation 1a
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) +u0j +eij
Equation 1b
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) +γ20(Child-level Controlsi) +u0j+eij
Equation 1c
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) +γ20(Child-level Controlsi) +γ30(Kindergarten-entry skilli)
+u0j +eij
Equation 1d
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) + γ40(Kindergarten classroom qualityi) +u0j+eij
Equation 1e
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) + γ40(Kindergarten classroom
qualityi) + u0j +eij
Equation 1f
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) +γ20(Child-level Controlsi) + γ40(Kindergarten classroom
qualityi) + γ41(Kindergarten classroom qualityi * Pre-K classroom qualityj
+ u0j + u4j + eij
Equation 1g
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) +γ20(Child-level Controlsi) +γ30(Kindergarten-entry skilli) +
γ40(Kindergarten classroom qualityi) + γ41(Kindergarten classroom qualityi
* Pre-K classroom qualityj) + u0j + u4j + eij
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Equation 1h
Skillij = γ00+γ01(Classroom-level Controlsj) + γ10(Povertyi) +γ20(Child-level
Controlsi) + γ70(Average classroom qualityi) + γ80(Consistencyi) + u0j + eij
Equation 1i
Skillij = γ00+γ01(Classroom-level Controlsj) + γ10(Povertyi) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) + γ70(Average classroom qualityi)
+ γ80(Consistencyi) + u0j + eij

Equation 2a
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) + γ60(Povertyi * Kindergartenentry skilli) +u0j +eij
Equation 2b
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) + γ11(Povertyi * Pre-K classroom qualityj) +γ20(Child-level
Controlsi) +u0j+u1j+eij
Equation 2c
Skillij γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj) +
γ10(Povertyi) + γ11(Povertyi * Pre-K classroom qualityj) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) +u0j + u1j +eij
Equation 2d
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) + γ40(Kindergarten classroom qualityi) + γ50(Povertyi *
Kindergarten classroom qualityi)+u0j+eij
Equation 2e
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ10(Povertyi) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) + γ40(Kindergarten classroom
qualityi) + + γ50(Povertyi * Kindergarten classroom qualityi) + u0j +eij
Equation 2f
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) + γ11(Povertyi * Pre-K classroom qualityj) +γ20(Child-level
Controlsi) + γ40(Kindergarten classroom qualityi) + γ41(Kindergarten
classroom qualityi * Pre-K classroom qualityj) + γ50(Povertyi *
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Kindergarten classroom qualityi) + γ51(Povertyi * Kindergarten classroom
qualityi * PreK classroom qualityj)+ u0j + u1j + u4j + eij
Equation 2g
Skillij = γ00+γ01(Classroom-level Controlsj)+ γ02(Pre-K classroom qualityj)
+ γ10(Povertyi) + γ11(Povertyi * Pre-K classroom qualityj) +γ20(Child-level
Controlsi) +γ30(Kindergarten-entry skilli) + γ40(Kindergarten classroom
qualityi) + γ41(Kindergarten classroom qualityi * Pre-K classroom qualityj)
+ γ50(Povertyi * Kindergarten classroom qualityi) + γ51(Povertyi *
Kindergarten classroom qualityi * PreK classroom qualityj)+ u0j + u1j + u4j
+ eij\
Where,
Outcomeij : the target outcome of child i who attended Pre-K classroom j
γ00: grand mean of target outcome for all children, controlling for all other variables in the
model
γ01: regression coefficient for the effect of classroom level controls on children’s scores
on target outcome, controlling for all other variables in the model
γ02: regression coefficient for the effect of Pre-K classroom quality on children’s scores
on target outcome, controlling for all other variables in the model
γ10: regression coefficient for the effect of poverty on children’s scores on target outcome,
controlling for all other variables in the model
γ11: regression coefficient for the moderated effect of poverty on the association between
Pre-K classroom quality and children’s outcomes, controlling for all other variables in the
model
γ20: regression coefficient for the effect of child-level controls on children’s scores on
target outcome, controlling for all other variables in the model
γ30: regression coefficient for the effect of Kindergarten-entry skill on children’s scores
on target outcome, controlling for all other variables in the model
γ40: regression coefficient for the effect of Kindergarten classroom quality on children’s
scores on target outcome, controlling for all other variables in the model
γ41: regression coefficient for the moderated effect of Pre-K quality on the association
between Kindergarten classroom quality and children’s outcomes, controlling for all
other variables in the model
γ50: regression coefficient for the moderated effect of poverty on the association between
Kindergarten classroom quality and children’s outcomes, controlling for all other
variables in the model
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γ51: regression coefficient for the moderated effect of poverty on the moderated effect of
Pre-K quality on the association between Kindergarten classroom quality and children’s
outcomes, controlling for all other variables in the model
γ60: regression coefficient for the moderated effect of poverty on the association between
Kindergarten-entry skills and children’s end-of-Kindergarten outcomes, controlling for
all other variables in the model
u0j: unexplained between-PreK-classroom variance in scores on the target outcome,
controlling for all other variables in the model
u1j: unexplained between-PreK-classroom variance in the relationship between poverty
and children’s scores on target outcome, controlling for all other variables in the model
u3j: unexplained between-PreK-classroom variance in the relationship between children’s
Kindergarten-entry skill and their scores on the target outcome, controlling for all other
variables in the model
u4j: unexplained between-PreK-classroom variance in the relationship between children’s
Kindergarten classroom quality and their scores on the target outcome, controlling for all
other variables in the model
u5j: unexplained between-PreK-classroom variance in the moderated effect of poverty on
the effects of children’s Kindergarten quality on their scores on the target outcome,
controlling for all other variables in the model
eij: residual unexplained variance in academic or social-emotional outcomes for child i
who attended Pre-K classroom j

